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.. Since 1894 


13,512 


HORTON ELEVATED STEEL 
WATER STORAGE TANKS 
































® CB&I’s experience in the design, fabrication 


and erection of elevated steel tanks for water 
storage is unmatched by anyone. In 1894, | 
CB&I pioneered the first hemispherical bottom A&I 


tank at Ft. Dodge, Iowa. With the recent erec- 

tion of a 1,500,000-gallon Horton® Spheroidal 

for Wheaton, Illinois, CB&I’s experience spans Chicago Bridge & Iron Company 
13,512 elevated steel water storage tanks... 332 South Michigan Ave., Chicago 4, Ill 
and scores more are under construction. CB&I’s ee aS See arenes See nee 
sound experience and pioneering spirit can 

solve your water storage problems, too. Let us 

show you how. 





WATERSPHERES® « WATERSPHEROIDS® « ELLIPSOIDAL TANKS « RADIAL-CONES + SPHEROIDALS « STANDPIPES « RESERVOIRS | 


NOW YOU CAN SELECT AN 


MERICAN ~- 


METER 
TO MEET YOUR WATER CHEMISTRY 


Yes, now you can literally “build” an American Meter specially 
designed to meet your water conditions. You know the chemical 
contents of your water. You know what you need to counteract 
these contents to keep your water meters accurate and trouble-free. 


Only AMERICAN Offers a Choice of: 


Sealed or standard register box. @ 3 piece or 1 piece measuring 
disc. @ Qil-enclosed or chrome shell gear train. @ Reinforced 
or thrust-roller disc insert. @ Bronze or nickel alloy measuring 
chamber. @ Frost bottom of breakable bronze or galvanized 
cast iron. @ 3 housing styles — frost bottom, split case or solid 
case construction. 


Look over the alternate materials and design features. 

Remember, AMERICAN bronze water meters meet all of 

the AWWA requirements. If you are in doubt about which 

to choose, our engineers will be glad to assist you. Our 

interest is to provide a water meter that will give un- 

equalled accuracy, and long life. We're doing it for 
others — why not let us do it for you! 


For Complete Details, write for Bulletin 58 


BUFFALO METER COMPANY, INC. 
Dept. WS, 2917 Main Street « Buffalo 14, N. Y. 
300 North Gilbert Avenue « Fullerton, Calif. 


~ 
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¢ % Subsidiary of 
' F American Meter 
| ot hen 


Sales representatives throughout the nation 


we 


WaTER & SEWAGE Works, April, 1961 














HOW MUCH IS IT [7 aaa 
COSTING YOU TO PUT [i (NSE iors 


loading from a gondola. 


. C Perhaps you already have 
z vs the crane capacity to save 


even more man hours by 


=f -.. using standard pallets 
POSITION 9 especially designed for 
> € 4 Griffin-20* pipe. With a 


yet oer fork-lift, or a crane, you 
can unload 96 pipes in four or eight lifts. (One flat 
car of 6” pipe, or four double-pallets.) Or, if your 
crane is in use elsewhere, ‘‘skid'’ pipe directly to 
your truck or to your stockpile. 


DO YOU STOCKPILE? 


Our single-layer and double- 
layer pallets are specifically 
designed for multiple han- 
dling. Pipe remains pallet- 
ized, ready for re-loading. 
Which pallet can your lift 
handle? 


Single-Layer Pallets Double-Layer Pallets 
Size Pieces Weight Size Pieces Weight 
16 2¥%, tons 32 5 tons 
12 3% tons 24 6% tons 
9 3% tons 18 7% tons 
10” 7 3% tons 10” 14 6% tons 
12” 6 3% tons 12” 12 7% tons 


IF YOU STOCKPILE YOUR PIPE, WHAT 
IS YOUR COST FOR RE-LOADING IT 
AND TAKING IT TO YOUR JOB-SITE? 


Pallets are designed for 
quick re-loading on trucks 
or flat-beds for installation- 
site delivery. You reap the 
benefits of a double saving 
in man-hours, since you 
save as much in re-loading 
as you do in unloading! 


CAN YOU USE PIPE 
TRUCK-DELIVERED TO YOUR JOB-SITE? 


All trucks for Griffin-20 pipe are equipped with ropes 
and skids for easy trench-side placement of individual 
pipes. Use of an overhead crane is not necessary. 


Remember...Ultimate cost is not what you pay 
for pipe, but how much it costs you to deposit 
it alongside trench. 


*Griffin-20 trademark is the property of Griffin Wheel Company. 
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Pennsalt Water Works Grade Chlorine 


..made pure 


Pennsalt chlorine gets “‘scrubbing tower” treatment for extra purity. 


Pennsalt Water Works Grade Chlorine gets the added purification 
of special chlorine processing techniques pioneered ‘by Pennsalt 
many years ago. This special processing removes trouble-making 
organics and traces of moisture. The result is a high quality 
chlorine that’s ideal for dependable chlorination. 


Pennsalt Water Works Grade Chlorine is 
available in 100- and 150-lb. cylinders, 


and in one-ton containers in multiple-unit Pp, It 
rail cars. Pennsalt Ferric Chloride is avail- e ut n sa 
able for fast sedimentation in sewage . 
processing. Industrial Chemicals Division, Ch | 
PENNSALT CHEMICALS CORPORA- emica S 
TION, Three Penn Center, Philadelphia ESTABLISHED 1850 
2, Pennsylvania. 


... stays pure 


Before refilling, Pennsalt chlorine — are 
carefully cleaned and inspected . 


All valve parts completely reconditioned .. . 
valve is reassembled using all new packing... 


Cylinders are cleaned and painted .. . 


Inspected, tagged, and ready to go. 


Pennsalt chlorine stays pure because of the 
special precautions taken in packaging it. 
Pennsalt’s comprehensive program of cyl- 
inder reconditioning and inspection is your 
best insurance against contamination. The 
delivered purity of this quality product is 
backed up by a half century of experience. 


Industrial Chemicals Division 


SALES OFFICES: ATLANTA CHICAGO ® DETROIT® NEW YORK 
PHILADELPHIA ® PITTSBURGH © ST. LOUIS © APPLETON 
TACOMA® PORTLAND 


INDUSTRIAL QuUiMICA PENNSALT, MEXICO CITY 


PENNSALT CHLORINE is made at Calvert City, Ky., Portland, Ore., Tacoma, Wash., Wyandotte, Mich., and Mexico City 
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For fast service on... 


Pennsalt 
Water Works 
Grade Chlorine 


contact your nearest 


Pennsalt sales office or any 
of these distributors 


ACID PRODUCTS CO. 
Chicago, Illinois 
BADGER CHEMICAL CO. 
Milwaukee, Wisconsin 
CARRIER-STEPHENS 
Lansing, Michigan 
P.H. DOREMUS & CO. 
Paterson, New Jersey 


EATON-COLBY CHEMICAL CO. 
Columbus, Ohio 
FIRE EQUIPMENT WELDING SUPPLY 
Zanesville, Ohio 
HAVILAND PRODUCTS CO. 
Grand Rapids, Michigan 
HERBERT CHEMICAL CO. 
Cincinnati, Ohio 
HOLLY CHEMICAL CO. 
Mount Helly, New Jersey 
INDUSTRIAL CHEMICAL SUPPLY CO. 
Springfield, Illinois 
LYON CHEMICALS, INC. 
St. Paul, Minn. 
MIDDLESEX CHEMICAL CO. 
Milltown, New Jersey 


THE OPALCO LABORATORIES, INC. 


McKeesport, Pennsylvania | 


OVERTON CHEMICAL SALES CO. 
Sumner, lowa 


STEVENS CO. 
South Bend, Indiana 


TAYLOR SALT AND CHEMICAL CO. 
Norfolk, Virginia 


ULRICH CHEMICAL, INC. 
Indianapolis, Indiana 


VALLEY CHEMICAL & SOLVENTS CORP. 
Pekin, Illinois 


VALLEY OXYGEN CO. 


vy 


Pennsalt 
Chemicals 


Bay City, Michigan 


® 
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USAF’S Water Fluoridation Policy—A report of the policy and practices 
of the Air Force's fluoridation program especially designed to help im- 
prove the dental health of personnel children—Page 123. 


A Monograph for the Selection of Pipe Classes was developed to facili- 
tate the determination of pipe classes for conduits—Page 126. 


Basic Biology of Stabilization Ponds considers the design and operation 
of stabilization ponds from the viewpoint of biological principles— 
Page 131. 


Landscapes is a meditative essay by Partially Oriented who begins to 
wonder what would happen if project engineers became landscape 
artists—Page 137. 


Epoxy-Vinyl Paint System describes the application and benefits of using 
vinyl coatings—Page 138. 





Fusing the Phenol Frenzy challenges the view that this chemical is a 
| Public Nuisance No. | and that its control is almost the control of water 
pollution itself—Page 140. 


Theory and Practice of Activated Sludge Process Modifications—A review 
of recent developments wherein process efficiency, capital and operating 
costs have been reduced—-Page 145. 


Editorial—_Comments on the need and desire for progress in the water 
works field entitled, “Dissolve the Apparent Need”—Page 15]. 


Hypochlorination Guide, Part IV, (Hypochlorite Feeding Equipment)— 
The concluding article of this series discusses equipment used for dispens- 
|ing hypochlorites for disinfection and other treatment objectives— 
Page 152. 


Split Treatment for Stabilization—tThe stabilization of lime softened water 
utilizes lime efficiently and enables the water plant operator to produce 
quality product with minimum cost—Page 158. 
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with an extra issue in August. Subscriptions 
including the Reference Number issue in the 
U.S. ca Canada, | year $5.00; 2 years $7.50; 
3 years $10.00. Other countries $1.50 per year 
additional. Single copies 50c except Reference 
Number $1.00. 
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There’s so much money and so much work in the field of public health facilities, ~~ 
tucked away in so many places, in legislation already before Congress that it £3 
is becoming difficult to sort out. And it needs to be sorted to some extent, before 

you can decide which bills are worth following as the nation's ~ as mee? finally 

get down to serious work. 


Por your records, you might want this rundown; The various “Area Redeweel dribeut* 
bills (S.1 and others) contain revolving funds of up to $390 million, to be used 
for construction of community facilities including water supply, sanitary sewers 
and the like, in the hope of attracting industry to chronically depressed areas; the 
"Health Facilities and Training" Act (S 719) would authorize spending some $600 
million over a three year period for construction of hospitals, medical, dental 
and "public health teaching" facilities; various bills for expansion of the 
saline water program (S 100 and others) would jump available Federal money to 
$20 million a year over four years for loan to organizations wishing to build 
conversion plants or make studies. 


Out of some $400 million (over four years) that would be provided under a4 
Democratic bill (S 858) aimed at preventing "urban sprawl" by preserving open 
spaces within and between growing communities, a considerable amount would go for 
sanitary facilities, storm drainage (states would get loans to purchase open 
lands for parks and recreational areas); Federal funds available for air pollution 
control activities would be more than doubled under still other legislation; and 
an amount estimated at $250 million over several years would go for sanitary and 
water supply improvements under numerous bills aimed at urban redevelopment. 


That's not nearly all, of course: You've already seen the Administration proposal 
(Blatnik bill) jump annual Federal grants for stream pollution abatement work to 
$125 million; and detailed legislation is still to come on the general problem of 
preservation of natural resources—in which pollution and future potable and in- 
dustrial water supply plays a big part. 


pi 


a 


ges alee See, 
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Two other matters of importance in this area were also before Congress in mid- 
March: Approval of a four=state compact to develop resources of the Delaware River 
Basin in Delaware, New Jersey, New York and Pennsylvania; and approval of 4 
four-state Northeastern Water and Land Resources Compact between Connecticut, 
Massachusetts, Rhode Island and New Hampshire. 


The two compacts differ considerably in that the Delaware agreement would set 
up a powerful commission charged not only with formulating comprehensive resources 
development plans, but carrying them out. It was estimated that the result could be 
a 50-year, $500 million program that would include regulation and operation of water 
and waste treatment plants, recreation facilities, ground water recharge and similar 
projects. The Northeastern compact would set up a@ commission charged basically with 
surveying needs and making recommendations, but not with construction, operation 
or enforcement. 


You will also be interested in the outcome on the large group of so-called 
“wilderness® bills now before Congress, with at least tacit Administration backing. 
As you may know, these bills would convert huge areas of Federally-owned land, 
largely in Western states—some 55,000,000 acres—into "wilderness" areas. That 
would preclude practically any type of development within these areas, Including 
construction of dams for water supply, or works to control such pollution as that 
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caused by silt and vegetable matter, unless special exceptions were made by the 
President through one of the Executive Department agencies (Interior or Agricul- 
ture). Exactly this point—the possible loss of developable water supply without 
special dispensation—obviously worried Western Senators in early hearings. Chances 
of passage of such legislation has to be rated better than even, but strong efforts 
will be made to clarify such water rights. 

* * * 


Although the details of the Administration's natural resources program had not 
reached Congress in mid-March, the general outlines were strong enough to confirm 
predictions in these columns: Very definitely, there will be calls for "new starts" 
on water control projects, both by the Bureau of Reclamation and the Corps of Engi- 
neers, and the Administration will look with favor on the many independent proposals 
already before Congress calling for work on specific pet projects in home states. 
In addition, the shift in emphasis to public development of power projects could 
mean greater speed in getting new work under way. 

However, the announcement of the shift toward public development was far from 
unanimously well received, and will quite probably be the source of controversy as 
the Congressional session develops. Note, too, that Mr. Kennedy may have made a 
major political error in his message on natural resources: He said that policies of 
the previous Administration have been responsible for "loss of lives and property”. 
The statement was seriously resented on the floor of both Houses. 

* & * 


And, on the subject of natural resources, there was a discouraging note for 
Western areas in the monthly report of the Bureau of Reclamation, as of February 
field surveys: Subnormal precipitation and scant now cover, coupled with generally 
low reservoir holdover storage, forecast short water supplies for the 1961 crop 


season in many parts of the West. 
*x* * * 


First definite move to sidetrack the drive for establishment of a cabinet-level 
Department of Urban Affairs appeared recently in the House—a resolution calling for 
creation of a Select Committee on Urban Affairs, to study the overall problems of 
urbanization, make recommendations for future action. It is interesting that this 
proposal was introduced by a Republican (F. Bradford Morse of Massachusetts), but is 
in line with the rather obvious feelings of the Kennedy Administration: Better to 
put off a fight on this proposal this year, and get through the 16-point "must" 
legislation. Such a Select Committee would provide a good answer to campaign 
pledges, since something would be in process. 

* * * 


In Washington itself, city officials found that labor costs have stalled a mammoth 
job started last fall to try to eliminate some of the pollution in the sluggish 
Potomac River. About half of the city's sewer lines also carry storm water, and in 
turn overflow into storm water mains discharging without treatment into the river 
during periods of heavy rainfall. Last fall, a house-by-house plumbing job was 
started in some older neighborhoods, to connect homes to exclusively sanitary dis- 
charge lines. But a Labor Department decision that plumbers must be paid $4.50 an 
hour immediately put costs beyond available funds. A hearing on possible downward 
revision of the pay scale is scheduled for April. 

x * * 


Consultants called to work with government departments could get a pay raise if 
Congress approves another try on this matter embodied in a new Senate bill (S 884). 
It calls for a maximum of $100 per day, compared to the present $50 a day. The sub- 
ject is a perennial, as many engineers know: This year, it is backed by the Commerce 
department; last year, Interior tried to get a similar raise. 

Still another National conference on water problems—this one sponsored by 
agricultural and reclamation interests—went through a three-day session in Washing- 
ton at the end of March. Speakers includedSenator Robert S. Kerr of Oklahoma; 

E. L. Hendricks, chief of surface water branch, U. S. Geological Survey; Grant 
Bloodgood, chief engineer for the Bureau of Reclamation at Denver. Sponsors were the 
National Reclamation Association and the National Association of Soil Conservation 
Districts. 


* * & 
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News —Here & There 





Sea Water Conversion Plant 


The erection of 12 evaporator bodies 
initiates construction progress of a 
1 mgd sea water conversion plant 
being built at Freeport, Texas by the 
Chicago Bridge & Iron Co. Designed 
to produce fresh water from the sea 
for less than $1 per thousand gallons, 
the experimental plant will be op- 
erated by the Office of Saline Water, 
Department of the Interior. Conver- 
sion will be by the long-tube vertical 
multiple effect distillation process. 

The tank in left foreground is a 
clarifier-thickener reservoir for mag- 
nesium hydroxide crystals, which are 
recycled in the system to maintain 
cleanliness. The plant is scheduled to 
begin operation in May, 1961. 


European Course in 
Sanitary Engineering 


The European Course in Sanitary 
Engineering, organized by the Tech- 
nological University at Delft and the 
Netherlands Universities Foundation 
for International Co-operation (NUF- 
FIC) with the assistance of the Or- 
ganization for European Economic Co- 
operation (Paris) and the World 
Health Organization (Copenhagen), 
will be held for the second time 
from October 23, 1961 to July 17, 
1962. 

The study will be based on a broad 
foundation of fundamental subjects 
like social backgrounds, hy giene, 
chemistry, microbiology and hydrol- 
ogy. These lectures will be followed 
by discussions of the scientific and 
practical aspects of modern ground- 
water recovery and water supply, 
storage and purification of sewage- 
water, and the disposal and disin- 
fection of solid wastes. As these sub- 
jects cover a wide field, participants 
will be able to specialize further when 
choosing subjects for the design exer- 
cises which deal with the details of 
either water supply or disposal of 
liquid and solid wastes. 


The faculty will be headed by Prof. 
W.F.J.M. Krul, professor of sanitary 
engineering at the Technilogical Uni- 
versity at Delft; whereas Ir. L. J 
Mostertman, director of studies of 
the International Course in Hydraulic 
Engineering, will be charged with the 
daily direction of the Course. 

The tuition fee for the Course is 
2000 Dutch guilders (approx. £ 190.) 
Closing date for applications: July 
31st, 1961. 

Further particulars are to be found 
in the prospectus which will be sent 
upon application to NUFFIC, 27, 
Molenstraat, The Hague, The Neth- 
erlands. 


Commercial Standard for 
Plastic Sewer Pipe Revised 


Developments within the plastic 
sewer pipe industry are reflected in 
a recommended revision of Commer- 
cial Standard CS228-60, Plastic Drain 
and Sewer Pipe and Fittings. Pre- 
pared in cooperation with The Society 
of the Plastics Industry, Inc., and 
the National Bureau of Standards, 
by the Commodity Standards Division, 


CONTINUED ON PAGE I0A 





We&SW FuTuRE FEATURES... 


Manuscripts Scheduled for the 
Next Few Issues of W&SW 


Discussion of Synthetic Detergents—Part 1 


Louis SG. Campenni 
FHA Zone Engineer, Bayside, N. Y. 


Discusses synthetic detergents, their impact on the ground water 
of Suffolk County, L. I. Also describes FHA activity during 1957-58. 
Part 2 covers syndet problem in New England and reviews published 


reports about well construction. 


Evaporation Suppression Research—Part 1 


Joseph B. Franzini 
Stanford University, Stanford, Calif. 


Develops eauations which modify Manning's formula. Investigation 
applies to pipes of circular cross-section. 


Increasing Reservoir Storage with Bascule Gates 


Gordon E. Thomas 


Metcalf & Eddy, Boston, Mass. 
Describes means of increasing reservoir capacity. Emphasizes use 


of bascule gates and illustrates use in several installations. 


Algae Growth Rate 


Wesley O. Pipes 


Northwestern University, Evanston, Ill. 
Concludes that some organic and some nitrogenous compounds 


will accelerate growth of stabilization pond algae. 


William T. Ingram 


Application of Fluorides to Water 


Reviews benefits of evaporation suppression. Describes mono- 
molecular film and problems arising from attempts to control 
evaporation from reservoirs. Part 2 reports on work being done 


New York University, New York. N. Y. 

Report of extensive studies of fluoridation practices in twenty 
major U. S. cities. Includes data about costs of chemical, equip. 
ment, operation, and maintenance. 


to locate more effective chemicals, study of water to be saved 
and costs. Coagulant Aids as Filter Aids 
W. R. Conley and R. W. Pitman 
General Electric Co., Richland, Wash. 
Discuss use of coagulant aids applied to filter influent. Results in 
chemical treatment costs savings and improves filter operation. 


Velocity of Flow in Partly Filled Pipes 


Richard Pomeroy 
Pomeroy and Associates, Pasadena, Calif. 
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ALLIS-CHALMERS é) 








BUTTERFLY VALVES For liquids or gases — uniform 
control in all positions, fast positive regulation and closure, min- 
imum pressure drop. Compact and lightweight. Sizes from 1 in. 


WAFER VALVES — A new design of butterfly valves with 
space-saving flexibility, suited to most any type of operation. 
Sizes from 3 to 36 in., including high-pressure types. 


BALL VALVES — Easy manual shutoff under adverse condi- 
tions, and up to 150 psi. Slight wedging action gives unusually 
drop-tight closure. Sizes: 12 to 48 in. 
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ROTOVALVE— A cone valve suited to virtually any type 
of operation or location. Offers the least pressure loss, greatest 
initial shutoff, controlled closing time, positive seating. 





Now: for power plants, sewage and water works — 


a full line of rotary valves 


Serving you even better through a broader line— Allis- 
Chalmers offers the finest in butterfly, ball and cone 
valves for industrial applications, power plants, sewage 
and water works. Also available are complete valving 
systems in standardized “packages” that provide re- 
mote, telemetered control of valve operation. These addi- 
tions further round out Allis-Chalmers line that includes 
Angle, Needle, Relief valves, sleeve-type valves and 
accumulator systems. For details, contact your Allis- 
Chalmers valve representative or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Rotovalve is an Allis-Chalmers trademark. 
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News —Here & 


There 


CONTINUED FROM PAGE 8A 





Office of Technical Services, Busi- 
ness and Defense Services Adminis- 
tration, U. S. Department of Com- 
merce, the recommended revision was 
recently submitted to the industry for 
consideration and acceptance. 
Essentially, the revision provides a 
means of broadening the application 
of plastic drain and sewer pipe to 
include larger sizes of pipe for use 
in sanitary sewers and storm sewers. 
Limited copies of the recommended 
revision, designated TS-5527, are 
available on request from the Com- 
modity Standards Division, U. S. De- 
partment of Commerce, Washington 


25, D.C. 


W.S.U. Expands Sanitary 
Engr. Program 

Washington State University at 
Pullman, Wash., will expand its grad- 
uate program in environmental health 
(sanitary) engineering beginning in 
the fall of this year. In addition to 
a program of studies emphasizing 
water supply and waste water dis- 
posa: ieading to the degree of Master 
of Science in Sanitary Engineering, 
a strong option in radiological health 
will be provided. This option is in- 
tended to adequately train engineers 
for work in radiological waste dis- 
posal and protection. 

New courses in sanitary engineer- 
ing and microbiology will strengthen 
the science foundation which will be 
required of future candidates for de- 
grees. Many of these courses are open 
to qualified students majoring in 
various science areas as well as to 
engineers. 

These programs are supported by 
grants from the USPHS and related 
areas. 

Research assistant-ships are avail- 
able for qualified candidates. These 
permit the student to carry two-thirds 
of a semester load of course work 
in return for twenty hours of project 
research, much of which is supported 
by USPHS grants. Work under way 
includes studies of the quality of re- 
turn flows from irrigation, pesticides 
in natural waters, and anaerobic-aero- 
bic sewage lagoons. 

Further information is available 
from: G. H. Duncan, Professor of 
Sanitary Engineering, Washington 
State University, Pullman, Wash. 
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Pictured is the largest produc- 
ing well in England, which has a 
capacity of 5 million gpd. Large 
well screens made of type 304 
stainless steel are used to screen 
sand, small stones and other un- 
wanted material from the well. 
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The men are bolting two sec- 
tions of stainless steel screening 
to a concrete base. Six 5 ft sec- 
tions were bolted together and 
lowered to the bottom of this 72 
ft well; each section weighed 240 
lbs. These screens in other in- 
stallations have withstood driven 
pressures of 40 to 50 tons. 

Allegheny Ludlum Steel Corp., 
manufactured the 3/16” steel 
plate, and the National Perforat- 
ing Corp. (Clinton, Mass.) 
punched small slots resembling 
louvres to a specified size. The 
plate was then rolled into a cyl- 
inder. 


Greco To Address 
Appalachian Short Course 


Mr. Edward C. Greco, United Gas 
Corporation, Shreveport, La., incom- 
ing president of the National Associa- 
tion of Corrosion Engineers will pre- 
sent the opening address at the Sixth 
Annual Appalachian Underground 
Corrosion Short Course. The course 
is held annually at the West Virginia 
University, Morgantown, West Vir- 
ginia. 

Dates this year’s school are June 


6, 7 and 8, 1961.. Present scheduling 
of the program lists approximately 
65 papers covering basic, intermedi- 
ate and advanced education of corro- 
sion control as related to underground 
pipe, cable and water systems. Ten 
new subjects related to these cata- 
gories will be included. 

Also included in the course agenda 
are field demonstrations of control 
corrosion equipment, a three-hour cor- 
rosion control open discussion and 
exhibits of materials and equipment. 
This course is considered the largest 
of its kind in the world and has 
educational courses available for all 
job levels. Further information may 
be obtained by contacting Mr. John 
H. Alm, 2 Gateway Center, Room 
605, Pittsburgh 22, Pa. 


De Paul Holds Water 


Pollution Conference 


“Water Pollution in the Great 
Lakes Area’ will be the subject of a 
two day conference to be held May 
15-16, by DePaul University of Chi- 
cago. Speakers at the conference will 
discuss the growing national problem 
of water pollution, its economic, 
health and recreation effects upon the 
people in the Great Lakes region. 

“Water pollution,” said Father 
Cortelyou, chairman of the school’s 
Biological Sciences Department, “is 
not only a grave and growing menace 
to the well-being of our country, but 
it is also a problem largely overlooked. 

“It is misunderstood because most 
people think of it in terms of human, 
or domestic waste. Overlooked is the 
fact that in today’s urban and indus- 
trialized society we are faced with 
some water problems that did not ex- 
ist even 10 or 15 years ago. 

“Today pollution is the result of 
complicated and interrelated factors 
that are only in part—and often a 
small part—caused by domestic 
waste.” 

Father Cortelyou pointed out that 
advances in technology have created 
new problems in scientific areas that 
exceed our factual knowledge con- 
cerning water pollutants. 

He described the purpose of the 
conference to “awaken the interested 
citizen to the danger that confronts 
the rivers and lakes of the great 
American Midwest.” 





ALLIS-CHALMERS & 


Cleans up costly head losses 


... fakes-in savings enough to pay for itself! 


Here’s intake-trash removal so far 
ahead of hand methods that “once 
sold is sold forever!” Leonard trash 
rake installations deliver savings 
both in reduced head loss and labor 
costs. And they bring a permanent 
solution to shortages of people to do 
the job — make trash removal a 
one-man operation. 


Leonard trash rakes roll right down 
your existing rack bars whether ver- 
tical or inclined. Because no channel 
guides are needed, they freely ride 
over stubborn obstructions, dig them 
loose, scoop trash up to the waiting 
receptacle or car. Self-dumping units 
also are available—both log-grapple 
and regular models. 


Leonard is an Allis-Chalmers trademark. 


With Allis-Chalmers trash rakes 
even the initial investment is low. 
Width is held to the logical mini- 
mum required for adequate handling 
of trash . . . standard 6- and 8-foot 
sizes. Larger units special. Your 
nearby A-C representative has full 
details. Or write Allis-Chalmers, 
Hydraulic Division, York, Pa. 


A-1307 
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“Good thing this is simple... 
Ah hates bein’ watched 
when Ah’m workin’ ” 
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worth 
looking into! 


Fact! Whenever ... wherever Tyton Joint® pipe goes 
into the ground it wins more than its share of attention. 


And why not? Tyton’s so simple ...so easy to assemble 
... it’s a joy to watch. Only one accessory needed—a 
rubber gasket. No bell holes. No nuts, bolts or 

caulking equipment. Reduces weather worries too... 
Tyton can be laid in rain or wet trench. 

Simple, speedy, sure, Tyton Joint* pipe is one big 
answer to today’s problem of steadily rising costs. Get 


the money, time and labor-saving facts today. 
Call or write. 


— 





U.S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


A Wholly Integrated Producer from Mines 
and Blast Furnaces to Finished Pipe. 


# U.S. Patent No. 2,953,398 


® 
INDUSTRIAL SERVICE (QRECEID 
Pere 28 SS 





TYTON 


ONLY FOUR SIMPLE ACTIONS 





Insert gasket with groove over bead in gasket seat... 
a simple hand operation. 





Wipe film of Tyton Joint® lubricant over inside of 
gasket. Your receiving pipe is ready. 


SY 
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Insert plain end of entering pipe until it touches 
gasket. Note two painted stripes on end. 























Push entering pipe until the first painted stripe dis- 
appears and the second stripe is approximately flush 
with bell face. The joint is sealed... bottle-tight, 
permanently! The job’s done... . fast, efficiently, 
economically. Could anything be simpler? 
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More hp in a smaller package. . . Redesign of the Control centers cut costs .. . You save space, simplify wiring and reduce 
Allis-Chalmers hollow-shaft motor has resulted in inspection and maintenance expenses with new Allis-Chalmers low-volt- 
a more compact unit. New, attractive styling age motor control centers. Plug-in terminal blocks and drawout construc- 
makes it an asset to any pump installation. Oil- tion cut inspection time by making it quick and easy to withdraw or re- 
lubricated guide and thrust bearings, large acces- move control units. Pushbuttons and pilot lights are mounted on the 
sible oil-fill holes, and easily readable oil level removable frames to eliminate failures common with hinged wiring. 
gauges simplify maintenance. Double end venti- Special connectors make it impossible for bus connections to loosen. 
lation and fully guarded openings assure trouble- Extra-heavy bus bracing makes additional bracing unnecessary when you 
free service. add capacity. 


Which of these productive ideas could be working for you? 


A motor control center that simplifies maintenance. A valve that offers zero flow resistance. A 
more compact transformer. These examples demonstrate the extra value that is standard with A-C 
...the greater efficiency and added productivity which are yours when you buy A-C products, 
systems and services. Call your Allis-Chalmers representative for details on A-C “worth-more” 
features. Or write Allis-Chalmers, Industries Group, 904 South 70th Street, Milwaukee 1, Wisconsin. 


Rotovalve is an Allis-Chalmers trademark. A-1458 
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“Open road” for unrestricted flow . . . This ROTOVALVE, 
when wide open, offers no greater resistance to flow than a 
straight pipe of equivalent length. Promotes lower pumping 
costs. Actually seats itself tighter with use. And special shut- 
off characteristics reduce water hammer. All moving parts 
are totally enclosed, yet easily accessible. 


Transformers “grow up” but don’t get bigger . . . New Allis- 
Chalmers transformers deliver as much as a 30% increase 
in kva without any increase in size or weight. This permits 
replacement of old transformers without altering base mount- 
ings or overhead structures. The unit being installed has twice 
the rating of the neighboring 2500-kva transformer. 





eae 


Stainless steel “‘scorns’’ corrosion ... It’s standard with ail 
Allis-Chalmers tray-type deaerator internals. This 90,000 Ibs. 
per hour ‘“‘package"’ unit removes oxygen and other corrosive 
gases besides heating boiler feedwater. Heating and distribut- 
ing tray design provides greater spillage edge — extra-efficient 
air separating trays remove more oxygen and gases through 
full counterflow design. Protects boiler and associated steam 
and condensate equipment from corrosive attack. 


ALLIS-CHALMERS PRODUCTS: Look to Allis-Chalmers 
for compressors; controls; coolers; crushers; earth- 
moving equipment; engines; generators; industrial 
systems; kilns; lift trucks; motors; pumps; rectifiers; 
screens; electrical generation and distribution equip- 
ment; tractors; transformers; unit substations; valves; 
water conditioning equipment. 


ALLIS-CHALMERS 





new, 2-second cycle, 
eliminates mercury switches... 


A giant step forward in the science of telemetering 


measured variables — this is Foxboro’s new telemetering 


system. 


Completely electronic, the system abandons earlier 
mechanical means of producing a pulse-duration signal. 


Dry reed switches replace troublesome mercury switches 
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-electronic 


. . . a photo-diode switch replaces the mechanical cam 
switch. There are no synchronization problems . . . no 
vacuum tubes . . . no periodic maintenance. 


Standard impulse-duration cycle on the new Foxboro 
telemetering system is 2 seconds — 4 times as fast as any 
other standard system. The signal can be carried over any 








telemetering system 
makes maintenance “plug-in simple” 


transmission medium. Modular construction makes servicing 


easy as “plugging-in” a new component. 


This is the telemetering system all industry has been asking B Fe 
for. For full details, write for Bulletin 17-12. Or better yet, 
ask your Foxboro Field Engineer for the complete story. The SER DS, Sas, GOR 
Foxboro Company, 894 Neponset Avenue, Foxboro, Mass. 


*Reg. U.S. Pat. Of. 
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DONT BE 
OOLED BY 
INITIAL PIPE 


COSTS... 


Certain factors concerning the type of pipe 
to be used for a proposed water or gas 
project must be examined carefully: 

First 

—how much does the pipe cost, compared 
to other types? 

Second 

—how often will it require repair? 

Third 

—how long before it has to be replaced? 
After all, how much money do you really 
save if you buy the cheapest pipe . . . then 
have to repair it frequently . . . and then 
have to replace it within a decade or two? 





You save with cast iron pipe 


Sometimes the first cost of jobs where cast 
iron pipe is specified, is higher than similar 
projects using cheaper pipe. Yet, in the 
Fe run, cast iron pipe costs less! Here’s 
why: 


¢ Cast iron pipe rarely requires repairs. 
Its rugged construction, corrosion-resist- 
ant qualities and bottle-tight rubber-ring 
joints will withstand the most severe pres- 
sures. Once an investment is made in cast 
iron pipe, it is usually your first and last 
cost because of the absence of maintenance 
or repairs. 


® Cast iron pipe is built to last—98 
American cities will testify to that. 
They’ve had cast iron pipe installations in 
constant use for over a century! In fact, 
in Versailles, France, they’re still using 
cast iron pipe water mains that were laid 
in 1664! Once cast iron pipe is in the 
ground, it stays there! 


_ Don’t be fooled by “low-cost” pipe. In- 
sist on the pipe that will actually save you 
money over a period of years... 


In Nebraska— Here a section of cast iron pipe is being 
relocated. Twenty-five years old, the pipe is still in 
excellent condition—has never required major repair 
. +. or replacement. 


Rely on CAST IRON PIPE 
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In Indiana (above) —“‘All-weather”’ cast iron pipe is quickly In Kansas (above)—36” cast iron water main. Another part of 
installed despite wet trench conditions. Slip-on joints were this main was floated out of its trench by a heavy downpour. 
easily assembled, with one workman using a crowbar. Later a 150 psi water test revealed no leaks in the slip-on joints! 


In Pennsylvania (below)—This 16” cast iron pipe is being Handy lengths and slip-on joints make cast iron pipe easy to han- 
installed as fast as the trench hoe can prepare the trench. dle, even in crowded neighborhood sectors; require less labor. 


eal Me. eo i 


@i\CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 
Cast Iron Pipe Research Association, 
Thos, F. Wolfe, Managing Director, 3440 Prudential Piaza, Chicago 1, lilinois 
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4"“K&M’ ASBESTOS-CEMENT 


LAYS AS FAST AS 





Assembling 16” “K&M" Asbestos- 
Cement Pressure Pipe by hand without 
the aid of a bar. The backhoe merely 
steadies and aligns the pipe. The easy, 
two-step operation consists of (1) lubri- 
cating the tapered end of the pipe, and 
(2) sliding pipe into coupling. 
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PRESSURE PIPE 


A SHOVEL DIGS... 


G&B Construction, Inc., Youngstown, Ohio, installs 4 miles of “K&M” Asbestos- 
Cement Pressure Pipe for the Austintown District of Mahoning County, Ohio 


« ‘ > Dp: this modern pi The exclusive, patented “K&M” 
You can lay ‘K&M’ Pipe as fast as a shovel FLUID-TITE Coupling and the simple fitting proce- 
can dig. There is nothing that will hold you dures required sain assembly easy. 
back vee pot : When you can lay ¢ od Little or no maintenance will face Mahoning County, 
water tine, Gnd i goes in as easy a8 an . which built and will operate the system for a year, or 
water line, what more could you ask? They’ve the City of Youngstown, Ohio, which will then take it 
got a good joint with that FLUID-TITE* over. ing non-metallic, “K&M” Asbestos-Cement 
Coupling ...the pipe is wonderful to put Pressure Pipe won’t rot, corrode, or tuberculate, and 
together. Of all the ‘K&M’ Pipe we've laid is immune to electrolysis. The suppliers of this pipe 
per _ , were Trumbull Plumbing Supply Co., Warren and 
we never had a coupling break. Youngstown, Ohio. 


Those are the comments of Louis Gulfo, partner Now, in addition, you may use quality “K&M” Plastic 
with Mike and James Bertilacci in G&B Con- Pressure Pipe in the same system with “K&M” 
struction, Inc. They installed “K&M” Asbestos- Asbestos-Cement Pipe, if desired. 

Cement Pressure Pipe in bitter cold, during Write today for more information on ““K&M” Asbestos- 


February and March 1960. However, neither Cement Pressure Pipe to: Keasbey & Mattison 
rain, snow, nor mud interrupts the installation of Company, Ambler, Penna. Dept. P-941. 


Feasbey@ Mattison at Anipler 


Left to right: Louis Gulfo, G&B Construction, Inc.; Dale MacCleary, sales 3 miles of 16” “K&M” Asbestos-Cement Pressure Pipe were installed. Here, we see 

manager, Trumbull Plumbing Supply Co.; James Bertilacci, G&B Construc- it ready for installation along Webb Road, in Austintown Township. In branching 

tion, Inc., Burke Lyden, Asst. Chief Engineer, Youngstown, Water Dept., from the 16” water line, Mahoning County used | mile of 12”“K&M” Asbestos-Cement 

Jim’ Bisaiga Asst. Engineer, Mahoning County, and J. Henry Painter, Pressure Pipe and % mile of 8” “K&M” Asbestos-Cement Pressure Pipe. Specifica- 
pp 


Trumbull ly Company. tions call for 90 Ibs. pressure when line is in operation serving 16,000 residents. 
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Three County Commissioners from Ohio report: 


44 For economy and 


performance, Transite Water Pipe 
is still our main choice. gy 


Belmont County, Ohio, Commissioners William H. 
Dorsey, Austin C. Furbee and Louis T. Salvador. 


“Belmont was one of the many counties that experienced a building and 
population boom. Fortunately, our officials had the foresight to recognize 
its ultimate effect on our water system and service. As early as 1953, 
plans were made to meet future demands. Surveys were made. . . oper- 
ating men and engineers were consulted . . . pipe materials investigated. 


“In 1956, we extended our water system 13 miles. The installation and 
operating economies are now a matter of record. The successful per- 
formance of the extension is attributed to careful planning, helpful 
advice and, in part, to the selection of Transite Pipe. 


“When we began designing another expansion of the system for 1960, 
our previous experience made Transite the main choice. The Belmont 
Water System now has 53 miles of Transite installed in rocky terrain 
and corrosive soils. The excellent performance of the first 13-mile section 
leads us to believe that Transite will provide economical maintenance and 
operation for many years.” 


For the full Transite® story, write Johns-Manville, Box 14, TM 
WS-4, New York 16, N. Y. In Canada: Port Credit, Ontario. JM) 
Cable address: Johnmanvil. =! 
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JOHNS-MANVILLE 


THE 


TRANSITE PIPE 


WHITE PIPE THAT PROTECTS PRICELESS WATER 








PORT CHESTER, N.Y. 


Nestled among some of the most beautiful 
hills surrounding busy metropolitan 
Pittsburgh is the attractive community 

of Pleasant Hills, Pennsylvania. 

This rapidly growing suburban area 
is not only providing gracious living for 
its residents but also effective and modern 
sewage treatment facilities. 

Consoer, Townsend and Associates, 
Consulting Engineers, designed the 
Pleasant Hills plant which includes two 
P.F.T. 65’ Floating Cover Digesters 
and P.F.T. Gas Safety Equipment. 

Pleasant Hills will dedicate its new plant 
this year. P.F.T. congratulates the 
community and its civic leaders for 


their progressive thinking and planning. 


Aerial shows P.F.T.'s two 65° Floating Covers at new plant 


waste treatment equipment exclusively since 1893 


PACIFIC FLUSH TANK CO. 
4241 RAVENSWOOD AVENUE, CHICAGO 13, ILLINOIS 


SAN MATEO, CALIF. © CHARLOTTE, N.C. * JACKSONVILLE © DENVER 
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Wedge-Lock 


THE JOINT 
with the 


ull Cirele 


PROTECTION 


FAST INSTALLATION! 


When you install Vitrified Clay Pipe with Wedge-Lock Factory-Made Joints, 
you leave nothing to chance. Wedge-Lock pre-cast Joints are bonded to bell 
and spigot . . . snap together instantly . . . seal the entire circumference of the 
pipe to reduce infiltration and resist roots. Always specify Wedge-Lock, your 
Full Circle of Protection against infiltration . . . root problems. . . job delays 
. .. ultimate high cost resulting from costly repairs or maintenance. 


Write to listed manufacturers for literature or an actual Wedge-Lock demonstration 


Wedge-Lock ctay pipe 
THE FACTORY-JOINTED CLAY PIPE AVAILABLE NATIONALLY FROM LOCAL MANUFACTURERS 
Order Wedge-Lock from any of these Vitrified Clay Pipe Manufacturers: 
Cannelton Sewer Pipe Company..Cannelton, Ind. Larson Clay Pipe Company Detroit, Mich, 
The Clay City Pipe Company....Uhrichsville, Ohio The Logan Clay Products Company..Logan, Ohio 
The Evans Pipe Company Uhrichsville, Ohio The Robinson Clay Product Co. Akron, Ohio 
Graff-Kittanning Clay Products. .Worthington, Pa. The Stillwater Clay Products Co..Cleveland, Ohio 
Superior Clay Corporation Uhrichsville, Ohio wee-tebust-A 
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NEBRASKA COMMUNITIES 
SELECT COILFILTERS ome 


Cons. Eng. Nosky & Hickey 


... WITH EMPHASIS UPON are 
FRESH SOLIDS DEWATERING 


Cons. Eng. Leo A. Daly Co. 


COZAD 
Fresh Solids 
Cons. Eng. Nosky & Hickey 


KEARNEY 
NEBRASKA Fresh Solids 


Cons. Eng. Henningson, Durham & 
Richardson 


OMAHA 
& Cons. Eng. Henningson, Durham & 


Richardson 








EAST SARPY CTY. 
Fresh Solids 
Cons. Eng. 8. H. Backlund & Assoc., 


BEATRICE 


Fresh Solids 
Cons. Eng. Henningson, Durham & 
Richardson 


FAIRBURY 

Fresh Solids 

Cons. Eng. Henningson, Durham & 
Richardson 


HASTINGS 


Fresh Solids 
Cons. Eng. Henningson, Durham & 
Richardson 


SUPERIOR 


Fresh Solids 
Cons. Eng. Mouse! & Wright 


HOLDREGE 


Fresh Solids 
Cons. Eng. Henningson, Durham & 
Richardson 


Since the first Coilfilter installation in the state, 
in 1957 at Hastings, Nebraska communities have 
chosen Coilfilters exclusively for sewage sludge 
dewatering. 


Of the eleven installations named above, ten 
are for dewatering fresh solids, indicative of the 
popularity and reliability of that type of sludge 
dewatering. 


Whatever the type of sewage sludge to be 
dewatered, Coilfilters have proved, time after time, 
that they can outperform all other sludge dewatering 
devices. 


KOMLINE-SANDERSON ENGINEERING CORPORATION 
PEAPACK, NEW JERSEY e BRAMPTON, ONTARIO, CANADA 


MANUFACTURER OF OILFILTER SLUDGE VACUUM FILTERS AND 
AUXILIARY EQUIPMENT FOR DEPENDABLE FRESH SOLIDS DEWATERING 
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Newport News rack rakes ... minimum-manpower 
way to keep water intakes free of debris 


Newport News mechanical rack rakes are power-operated 
rakes for cleaning trash racks at water intakes, including 
those at hydro-electric plants, steam plants, pumping stations, 
and similar installations throughout this country and abroad. 
Under ordinary conditions, one man per shift keeps racks 
clean for a dozen bays. 

Operate in channel guides for 
maximum cleaning action 

A Newport News rake won’t ride over trash nor will its 
teeth drop the debris, because the rake operates in channel 
guides for positive action. Special teeth are available for 
cleaning racks of filamentous algae, seaweed, etc. 

The Newport News mechanical rack rake has been built 
to operate in bays from 5 feet 6 inches wide to 28 feet 6 inches 
in width. Forebay design determines the maximum width 
for asingle rake. In the case of a very wide bay, intermediate 
guides are sometimes used to reduce the length of the rake. 
There are many typical installation arrangements to fit your 
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needs. Newport News engineers are prepared to individu- 
alize these designs for you. 

If you have a debris problem, write for a copy of THE 
NEWPORT NEWS MECHANICAL RACK RAKE, an 
illustrated booklet describing the installation, operation, and 
advantages of a Newport News rake. 


Engineers . . . Desirable positions available at Newport News 


for Designers and Engineers in many categories. Address inquir- 
ies to Employment Manager. 


Shipbuilding and Dry Dock Company 
Newport News, Virginia 





This, believe it or not, is a wall mounted chlorinator. Its attractive appear- 


ance is our way of showing how proud we are of the advanced operating 
parts hidden behind the front panel. For example: This is the first wall 
mounted chlorinator ever to feature a single stack regulator. Simple, com- 
pact appearance belies the fact that it can handle up to 200 pounds per day 
of chlorine more accurately, dependably, and safely than any other chlo- 
rinator with the single exception of its big brothers. It is so completely corro- 
sion-proof in the right places that we have little hope of ever selling replace- 
ment units. In short, we have never been happier with any product than 
we are with the new Series 3600 chlorinators. 


Should you wish to order one of these 
beauties sight-unseen, on our say-so, we 

can deliver immediately from warehouse 
stocks across the country. If not, your local 
F&P field office will gladly demonstrate the 
3600 Series at your plant, at your 
convenience. Call for an appointment. 

Or, write for complete information in 
Bulletin 70C3600. Fischer & Porter Company, 
141 Fischer Road, Warminster, Pa. 


--> 
FISCHER & PORTER COMPANY 


INSTRUMENTATION AND CHLORINATION 


‘These MANUFACTURING AFFILIATES carry Fischer & Porter engineering designs to the far corners of the earth: FISCHER & PORTER (CANADA) LTD., DOWNSVIEW, ONTARIO « FISCHER & PORTER LTD., WORKINGTON 
CUMBERLAND, ENGLAND « FISCHER & PORTER G.m.b.H., GROSSELLERSHAUSEN, BEI GOTTINGEN, GERMANY ¢ FISCHER & PORTER N.V., KOMEETWEG 11, THE HAGUE, NETHERLANDS e FISCHER & PORTER Pty. LTD., 
18) HANNA ST., SOUTH MELBOURNE, VICTORIA, AUSTRALIA. 
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“Photos show uniform 
backwashing we get 
with ALOXITE’ porous 


underdrains”’ 


says VERNON L. PACKARD, P.E., 
Director of Dept. of Public Util x 
City of Niagara Falls 


“The photo above, with Elliott J. Lynch, Chief 
Chemist, watching the backwashing operation, 
shows floc and entrained air just as wash water 
breaks through the top of the sand. The lower 
picture, taken about 50 seconds later, offers an 
excellent example of uniform backwash — per- 
formance we've had consistently since Oct. 1953, 
thanks to our ALOXITE porous underdrains.” 

This photo report from the City of Niagara 
Falls, N. Y., is visual evidence of the outstand- 
ing advantage enjoyed by hundreds of water 
treatment plants where ALOXITE aluminum 
oxide bottoms are installed. “No more upset 
beds, no blow holes, no problems with mudballs 
and no frequent and expensive pulling down of 
filter beds for cleaning” are typical comments. 

ALOXITE underdrains are easy to install, func- 
tion efficiently for years with little or no main- 
tenance. They're the logical answer to today’s 
need for filters that can remain in continuous 
service with the minimum of downtime for 
backwashing and cleaning. 


Registered Trade Mark 
Dept. X-41, Refractories Division, Perth Amboy, N. J. 





by the carload to meet San Jose 
Water Works’ ore wing en ohm 


Bip fea 


Unioading scene as IOWA hydrants are 
delivered by the carioad to San Jose 
Water Works. 


Two IOWA gate vaives and a new hydrant 
being installed. Hundreds of these lowa 
products are important components of — 
San Jose’s modern system. 


Carloads of 1owa gate valves and hydrants were 
purchased by the San Jose Water Works (an 
investor-owned, private company established in 
1866) for installation in their rapidly expanding 
system which serves seven cities and unincor- 
porated areas in Santa Clara County, California. 

Over 17,000 new water service connections 
were made in the last two years along 1200 miles 
of water mains to help care for a metropolitan 
population (Approx. 306,000) which has doubled 
since 1950. 


a Sa 


Iowa products were selected to be a part of 
the San Jose Water Works’ growth because of 
their proved dependability with minimum main- 
tenance and assurance of long-life performance. 

Every year more and more IOWA valves and 
hydrants are installed to serve the needs of 
growing communities like San Jose. Experience 
shows that 1owa products have that extra qual- 
ity of materials, that extra-precise fitting and 
assembly that makes for longer life and easier 
maintenance. 


Let us send you details on the complete [OWA line 


IOWA VA Ve com PANY 


'@I-3"e-l ele: 


Subsidiar ro} mre F- la alst-aen = ee @alon’,”, 
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ns, Inc 
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IOWA Valves and Hydrants 


Subsidiary 
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George David, Superintendent of 
Sewage Treatment Plant, Canton, 
Ohio, teamed with Tom Enright of 
the Day & Maddock Co. to set up 
this efficient time-saving, money- 
saving sludge remover. 


RECIRCULATION AND CLEANING PUMP SOLVES CANTON DIGESTER 


PROBLEM Gorman-Rupp Sewage Pump cleans with no downtime and major savings 


Problem—To remove 7-years’ 
accumulation of sludge from 10 
huge digesters. With mechanical 
shoveling devices, it cost $5000 
to clean only one digester. And 
during cleaning, digester was 
totally inoperative for 6 weeks. 


Answer—A Gorman-Rupp 
Model 16A2-B Pump. Its unique 
action first agitates sludge into a 
common mixture by circulating 
digester liquid under pressure. 


Water & SEWAGE Works, April, 1961 


Then, with valves reversed, pump 
draws off liquid and suspended 
solids for disposal. 


Result—Each digester could be 
cleaned in only 21 days. Only 
outlay is cost of 6’’ pump, elec- 
tric motor, and labor of opening 
and closing 2 valves twice a day. 


4"’ and 6’’ pumps can be con- 
nected to your power or ordered 
complete with power units. Write 
for complete specifications. 
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Fast- Action End Plate. 
Releases for access 
to impeller and re- 
newable wear plate. 
Impeller is 2-vane 
trash type that 
handles spherical 
solids up to 2%” in 
diameter. 


HE GORMAN-RUPP COMPANY 


305 Bowman Street * Mansfield, Ohio 


G 


ORMAN-RUPP OF CANADA LTD: 
St. Thomas, Ontario 





For Small Rates of Flow 


For Large Rates of Flow '@) hl Ome 4 od ee 


CURRENT TYPE METER 





HERSEY AUTOMATIC 
LEVER VALVE 


IN ONE BRONZE CASING -— A device that 
accurately measures a larger range 
of flows than can be measured by any 
single meter — the incomparable 


HERSEY 


Compound Meter (Model CT) 
Bronze case: 2,3’, 4’, 6” 


H erse a a rli in | Branches: Atlanta, Boston, 
ye er ~ i 


Chicago, Cleveland, Dallas, 
Denver, Kansas City, Mo., 
Meter Company | Los Angeles, New York, 


HERSEY PRODUCTS | Philadelphia, Portland, Ore., 
DEDHAM, MASSACHUSETTS 


| San Francisco, Seattle. 
' 
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At District of Columbia’s Sewage Treatment Plant... 


Designed by Metcalf & Eddy, Consulting Engineers. 


4 JEFFREY Heavy Duty V-Bucket Collectors 
dispose of 120 cubic feet of grit per hour 


V-buckets, traveling through the aerated grit 
channels, pick up the grit. At the influent end 
of the channel, the grit is elevated and the 
buckets are discharged as they pass over the 
head sprocket; the buckets are perforated to 
allow the free water to drain back into the 
channel. Grit falls into the spiral cross-conveyor, 
which carries it to the storage area. 


Jeffrey supplies grit collectors to suit any local 
conditions; the scraper type, the elevator-spiral 


type or the V-bucket type shown here. Type and 
size are determined by the amounts of grit and 
flows expected, space available for equipment, 
and the organic matter encountered. Jeffrey 
sanitation engineers can advise you on equip- 
ment to suit your conditions. 


For a copy of Bulletin 952 describing Jeffrey 
equipment for water, sewage and industrial 
waste treatment, write The Jeffrey Manufactur- 
ing Co., 996 N. Fourth St., Columbus 16, Ohio. 


CONVEYING ¢ PROCESSING ¢ MINING EQUIPMENT... 


GATT TT" 
TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 
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ON GUARD IN INDEPENDENCE SQUARE 


About 75 feet away from Independence Hall, in the park to the south, stand R. D. Wood Hydrants like sentinels on 
duty. While their proximity to the Nation’s most revered historic monument does not necessarily imply endorsement, 
we nevertheless like to think of them there, on guard night and day against the fire that could destroy what Gen. 
Howe saw fit to spare, and Clinton too, in the British occupation. But R. D. Wood Hydrants need no endorsement. For 
over a century they have shown themselves to be in constant readiness for any emergency. Of simple, ingenious 
design and rugged construction, R. D. Wood Hydrants are protected against ice and sediment—function smoothly 
when the engines arrive. There could be no better protection for any community than R. D. Wood Hydrants—and 
there could be no better protection for the birthplace of the U.S.A. 


Conform to A.W.W.A. specifications 
Public Ledger Bidg. 


R. D. WOoopD COMPANY Independence Square 


Established in 1803 Philadelphia 5, Pa. 
Manufacturers of ‘“‘Sand-Spun”’ Pipe (centrifugally cast in sand molds) 
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LIST 26 
BALL 
VALVES 


In Kansas City, Missouri, every drop of treated water passes through Willam- 
ette Ball Valves in pump check service. Shown above are 5 of 15 Willamette 
List 26 Ball Valves in automatic pump stop and check service at Secondary 
Pumping Station. Elsewhere in the system, there are over 120 Willamette Ball 
Valves in service, including 116 in the distribution grid, in sizes 10” to 42”, 


Preferred for automatic pump stop and check service, pressure regulating, 
and strategically located shut-off applications. At present, Willamette 


Ball Valves are in service in over one hundred cities throughout the country. 


WILLAMETTE ; ) 


iron and steel company 


2800 N.W. FRONT AVENUE - PORTLAND 10, OREGON 
TAL YY 2 wT VY Oo.) oe 
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WAUKESHA MOTOR COMPANY 


WAUKESHA, WIS. New York ¢ Tulsa * Huntington Park, Calif. 


Factories at Waukesha, Wisconsin and Clinton, lowa 





POWE aa 


@ Model F-1500, 
max. hp 215 
at 1200 rpm 
on natural gas, 


Model 1-3460,% 
max. hp 592 
et 1350 rpm 
on natural gas. 


Bore & S. . | Torque-rpm BRAKE HORSEPOWER AT ENGINE SPEEDS INDICATED 


H570 4% x4% 570} 509-1600)... ] 71 92 | 113 | 134] 155 | 174 | 190 | 205 
H884 5% x4h 884] 777-1600)...|114] 144 | 175 | 206 | 237 | 267 | 293 | 312 
FI500 | 6% x7 1503} 1090- 600/125 1165 | 200 | 215 
H2000 | 6% x7 2004 | 1490- 650/170 | 225 | 270 | 290 
13000 | 6% x7 12 | 3006] 2200- 700] 250 | 335 | 405 | 435 
13460 | 7%x«7 12 | 3468] 2500- 900] 285 | 380 | 474 | 555 | 592 @ 1350 RPM 
14000 | 7.54x7.5| 12 | 4000] 3020- 600/345 | 447 | 550 | 635 L | 


Horsepower shown is maximum with oil pumps, water pumps, magnetos, air cleaners, carburetors, and exhaust mufflers. 


SEE YOUR ROILINE ENGINE DISTRIBUTOR 


rer ee aa ee Seven Cenems, - 4 NEW JERSEY, Kenilworth, Callahan Equipment Company 
aragould, Wonder State Manufacturing Co. 
CALIFORNIA, Long Beach 6 Engine & Equipment Co. ONG, Colombes 16, Contwel Machinery Co. 

‘- in yy OKLAHOMA, Oklahoma City 9, Carson Mach. & Supply Co. 
COLORADO, Denver 7, Emrick & Hill Engine & Equipt. Co. (also in Tulsa) 





















































LOUISIANA, ue  - Southern Engine & Pump Co svete Magen 
Wv J uU le 
(Mailing address: P.O. Box 216, Metairie, La.) TEXAS, Houston |, Soutawe Engine & Pump Co. (also in 


KANSAS, Garden City, Carson Machine & Supply Co. PENNSYLVANIA, Pittsburgh 34, P. C. McKenzie Co. 
8 


also in Shreveport) eaumont, Corpus Christi, Dallas, 
MICHIGAN, Reed City, Hafer Engine Co. te : ay Ne Antonio) 
MINNESOTA, Minneapolis 6, Central Equipment Co. ubbock, Farmers upply a 
MISSISSIPPI, Jackson, Southern Engine & Pump Co. Odessa, General Machine oply, lnc. 
NEW YORK, Syracuse 6, J. C. Georg Corporation Wichita Falls, Nortex Engine & Equipment Co. 
404-R2 (also in Schenectady, Lisbon, N. ¥) WYOMING, Casper, Emrick & Hill Engine & Equipt. Co. 
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PUMPS Now! A sewage pump 
that's not only non-clog- 


ging—but so easy to install, you actually just “plug itin!” 
This flexibility plus the non-clogging feature gives you a 
pump that keeps ahead of any waste removal emergency! 
Our new, NON-CLOG SUBMERSIBLES are compact, 
sturdy, and rigidly designed to stand firm! And—they 
can't flood out, under any condition! F-M NON-CLOG 
SUBMERSIBLE PUMPS are available in 2, 3, and 4-inch 
sizes—with motors from % HP to 7% HP. They’re your 
best buy... by far! 


HANDLES HEAVY SLUDGE, SLURRIES: Patented, non- 
clog impeller permits passing liquids containing solids many 
times the size conventional pumps handle. 


EASILY INSTALLED, MOVED: Simple design and instal- 
lation permits submerged “hook-ups” quickly, easily. Needs 
only one water-tight plug-in, one pipe. 


VERSATILE APPLICATION: Any industrial waste re- 
moval system can be expanded, made more flexible! Ideal for 
storm water drainage, small sewer lift stations—any installa- 
tion using submersible pumping! 


Fairbanks Morse makes NON-CLOG PUMPS in a wide variety 
of frame combinations and sizes: Biltogether, Vertical Close- 
Coupled, Gear or Motor Driven, Open and Flexible Shaft 
Drives for dry pit service, with Open or Bladeless Impellers. 
For further information on a NON-CLOG PUMP designed 
specifically for your installation, write: Pump & Hydraulic 
Division; Fairbanks, Morse & Co.; Kansas City, Kansas. 


PAIRBANKS MORSE 


A MAJOR INDUSTRIAL COMPONENT OF 


FAIRBANKS WHITNEY 
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New B-l-F low cost filtration system 


meets peak load demands! 


You no longer need high cost exp:.nsion to meet peak load ical feeders, instrumentation, butterfly valves, etc. ... B-I-F 
demands. At a fraction of the cost formerly required, B-I-F will provide a coordinated system to meet your specific peak 
can provide a completely integrated filtration and treatment load requirement. A B-I-F system requires minimum start-up 
system. The low installation, operational and maintenance time ... assures maximum reliability, flexibility for further 
costs save thousands of taxpayers’ dollars. expansion, and dependable, single responsibility. 

This B-I-F system is built around low cost, performance Write for the facts! B-I-F Industries, Inc., 350 Harris Ave., 
proven Vacuum Diatomite Filters. The filters’ open tank Providence |, Rhode Island. 
design permits simple visual operation . . . and easier inspec- 
tion and accessibility. Fiberglass construction eliminates 


annual painting and repair of protective linings. Chemical industries 
pre-treatment is simplified. Wash water requirements are 


minimized. BUILDERS: PROVIDENCE * PROPORTIONEERS + OMEGA 


From its line of compatible components . . . filters, chem- METERS +» FEEDERS +» CONTROLS / CONTINUOUS PROCESS ENGINEERING 
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Here's what Ansco Mfg. Co. gets 
out of a gallon of water 
(with the help of Neptune meters) 


. Well water at 53° used first 
for air conditioning 


. Chlorinated, used for 

spray washing 
. Used in chemical dehumidifier 
. Passes through heat exchanger 
. Passes through 

ammonia condenser 
. Goes to fire protection reservoir 
. Finally used to cool roof 


* 
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expensive 


to 
waste 


Water in the lakes and rivers is free, but there it’s only a raw material. 

Before you can use it, you put it through a complete chemical manufacturing process. 
You need expensive equipment and chemicals to collect it, store it, pipe it and purify it. 
By that time water is much too expensive to waste. 

But how do you keep your people from wasting it? 

Install water meters at every key point in your plant. Measure what every depart- 
ment or process uses. Ask the meters to uncover hidden leaks and careless habits. They 
show where you can save with automatic shut-off devices, by improving heat exchangers, 
by altering processes, by recirculating and reconditioning water for re-use. Don’t dump a 
drop down the drain until you’ve gotten full use out of it. 

Call Neptune for help in saving water costs. Though Neptune now means more than 
just meters, water conservation—through accurate metering—is still our biggest business. 


LIQUID METERS 


NEPTUNE METER COMPANY / Gas merers 


47-25 34th St., Long Island City 1, N. Y./ execTRONIC SYSTEMS and COMPONENTS 


in Canada: Neptune Meters Lid., Toronto, Ontario | for MEASUREMENT and CONTROL 
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Structure housing fluoride feeders at Clark AFB, Philippines is typical of those established under 


USAF’S Water Fluoridation Policy 


by FRANCIS A. SANDERS, Lt. Col., USAF, 
Chief of Operations Division, 


USAF Ohio River Civil Engr. Region, 


Cincinnati 6, Ohio 


EDITOR’S NOTE: This article reports on the status requirements 
for, and the policy establishing the practice of fluoridation of 


water supplies on United States Air Force Bases. Since fluorida- 


tion is directed at children’s improved dental health, the require- 


ment for fluoridation depends on the number of housing units 


served. 


@ FLUORIDATION of potable wa- 
ters supplies for United States Air 
Force (USAF) installations was ap- 
proved in principle nearly ten years 
ago. However, until the last two or 
three years, very little fluoride treat- 
ment of water was being accom- 
plished. Recently, the Air Force Sur- 
geon General’s Office took a positive 
approach which required all Air 
Force Bases to evaluate their fluoride 
treatment requirements, and directed 
each to request authority to treat 
water with fluoride where applicable. 
This approach stimulated consider- 
able action, but actual progress has 
not been quite as rapid as it could 


be. There is a reason for this lag and 
also reason for a feeling of satisfac- 
tion through accomplishments to date. 


Status of Fluoridation 

The USAF and the other Armed 
Services are in an enviable position in 
regard to being able to institute fluo- 
ride treatment without the problem 
that confronts a number of communi- 
ties. There has been no opposition to 
fluoridation in the USAF worthy of 
note. In fact of all of the bases where 
fluoridation is being practiced, there 
has not been a single instance where 
an occupant of a home has adversely 
criticized the use of fluoride treat- 


ment. The personnel responsible for 
the approval and installation of fluo- 
ride treatment believe that fluorida- 
tion has been tested sufficiently long 
to prove its beneficial effects and that 
it can be safely controlled. These men 
respect the professional judgment of 
the federal and private organizations 
who have endorsed and recommended 
its use: the American Medical 
Assoc. ; the American Dental Assoc. ; 
the Public Health Service ; the Amer- 
ican Water Works Assoc. and the 
Office of the Surgeon General, 
USAF. 

With this background it might ap- 
pear that fluoridation is practiced at 
all USAF bases. It is not as simple as 
that. Probably the greatest hindrance 
to providing Air Force-wide fluorida- 
tion has been the lack of funds, cou- 
pled with the lack of realization by 
Base Commanders and others, of the 
benefits to be derived. With limited 
funds to perform his operational mis- 
sion, a Base Commander may decide 
that it is more urgent to fund the op- 





Fig. 1. CHEMICAL FEEDING equip- 
ment at Clark AFB employs both floors 
of the building. The dry chemical hop- 
per and weighing scale are serviced 
on the upper floor. The feeder, control 
and pump shown here are on the lower 
floor. 


erational mission requirement than it 
is to expand the funds necessary to 
provide fluoride treatment. It is the 
writer’s opinion that if commanders 
who have not provided fluoride treat- 
ment had a better understanding of 
the benefits derived, they would con- 
sider the need for fluoridation more 
worthy and urgent than some of the 
funded operational requirements. 


Fig. 2. INSTALLATION at Chanute 
AFB, Ill. using fluosilic acid and positive 
pump feeder. Pump is supported on 
wall and acid containers are in lower 
foreground. 
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Need for Fluoridation 

The best reason for fluoride treat- 
ment is that it has been shown to re- 
duce dental decay by approximately 
50 per cent. Another sound reason 
for fluoridation in the USAF is illus- 
trated by cost figures. These figures 
would be partly indicative of the mon- 
ey spent or saved by the citizens of 
a civilian community depending on 
whether or not they had a fluoridated 
water supply. The following figures 
are based on the cost to the Govern- 
ment for manning and providing den- 
tal facilities. 

It has been estimated by the Air 
Force Office of Dependent Medical 
Care that the cost of a dental care 
program for Military dependents 
(wives and children of all military 
servicemen) would cost $52 million 
per year. Such a program is not in ef- 
fect but there is hope that action will 
be taken by Congress in the next year 
or two to authorize Dependents Den- 
tal Care. Of this total, approximately 
$29 million would be paid by the Gov- 
ernment. The balance, $23 million, 
would be paid by Military families. 
Considering a reduction of tooth de- 
cay in children by 50 per cent it can 
be readily seen that fluoride treatment 
could save Military families and the 
Government millions of dollars by re- 
ducing the cost of the Dental Care 
program, if and when it is approved. 

It is only in the past two or three 
years that fluoride treatment has been 
of such great potential value in the 
USAF. Since Congress passed the 
Capehart Housing Act, thousands of 
families are now living on Air Force 
Bases. As of Jan. 1960, the USAF 
owns, has planned or has under con- 
struction 157,708 houses. In addition, 
USAF families live in 9,118 houses 
owned by others which for the most 
part are supplied water from Air 
Force Bases. Assuming an average 
of 1.5 children per family, there will 
be approximately 255,000 children in- 
volved when housing construction is 
completed. The present fluoride treat- 
ment program is not in phase with 
this rapid housing development al- 
though it is making great strides to 
get in phase. 

Approximately 200 Air Force 
Bases have enough houses to make 
fluoride treatment practical. Some of 
these have enough natural fluoride in 
their water supply and some are re- 
ceiving fluoridated water from off- 
base sources. The largest number of 





Table | 


Fluoridation of Water Supplies 
at USAF Bases 


Description 


Number 
of Water Supplies 


of Bases 





Practical but not practiced 
Practiced 

Natural levels of 0.5 mg/L or more 
Received from Off-base sources 
Impractical to treat 





housing units on any one Air Force 
Base at the present time is 2397. The 
water supply of this particylar base 
contains 1.2 mg/L of natural-fluoride. 
It needs none added. = * 

Table 1 shows various related infor- 
mation concerning Air Force Bases 
and fluoride requirements. The most 
significant fact from this table is that 
of 125 Air Bases where fluoridation 
would be practical, only 53 bases are 
presently served. 

There has been no effort to add 
fluorides to water supplies contain- 





Table 2 


Summary of Information 
Collected from a Survey of 47 
USAF Bases Practicing 
Fluoridation 


Item Detail 


Reported 


Housing 
Units 


Least 

per base 
Average 
Maximum 


204 
1008 
2137 
Volume of 
Water 
Treated 


Minimum 
per base 
Average 
Maximum 


Fluoride Con- 


tent before 
Treatment 


Fluoride Con- 
tent after 
Treatment 


Lowest 
Average 
Highest 


Lowest 
Average 
Highest 


Sodium 
Fluoride 
Sodium 
Silicofluoride 
Fluosilic Acid 


Color Com- 

parison kits 45 
Spectro- 

photometer | 

Megregian 

Maier Method 3* 


=-=—-9/9°2 | 22 
NOe|a—O | OW’ 


Type Chem- 
ical Used 


~ 
> 


o> 


Method of 
Analysis 


| per wk. 
1-2 per day 
2-hr. intervals 


Least 
Average 
Most 


Frequency of 
Analyses 


Lowest 
Average 
Largest 
Average 
per source 


Facilities 





* Two bases use both methods 





ing as much as 0.5 mg/L. In fact, 
several of the bases have a problem 
of too much fluoride. One base has 
installed equipment to remove excess 
fluoride from the water supply and 
others are investigating this problem. 

Eighteen Air Force Bases obtain 
water from nearby communities or 
nearby Military Bases which are al- 
ready adding fluoride to the water 
supply. For example, Hickman Air 
Force Base is supplied fluoridated 
water by the Pearl Harbor Naval 
Station in Hawaii. 

Forty bases have water supplies 
which are considered impractical for 
fluoride treatment installation be- 
cause of the multiple water sources 
combined with scattered location of 
houses, temporary nature of the 
bases, or other reasons. 


Methods for Adding Fluorides 


A survey of 53 bases using fluoride 
treatment provided information on 47 
of them. Fig. 2 shows a simple ar- 
rangement used at Chanute Air 
Force Base, Ill. utilizing fluosilic 
acid and a positive pump feeder. Two 
such installations are located at 
Chanute AFB to treat the average 
1.5 mgd water demand. The total 
cost of both installations including 
testing equipment was $1750. Nine 
Air Force Bases have chosen fluosilic 
acid as the fluoridation chemical. 

Fig. 3 shows one of four similar 
installations at Shaw AFB, South 
Carolina, using granular sodium 
fluoride to treat approximately 1.75 
mgd. The total cost for these installa- 
tions at four wells was $3265. 
Twenty-four bases have chosen sodi- 
um fluoride as the chemical. 

Fig. 4 is a view of the equipment 
used at Schilling AFB, Kansas to 
feed sodium silicofluoride (powdered 
form). The cost of this facility in- 
cluding the fluoridizing unit, controls, 
construction of a chemical storage 
room and laboratory equipment was 
$5,784. Sodium silicofluoride is be- 
ing used at 14 Air Force Bases. 

The cost figures in Table 2 war- 
rant special mention, because they 
cover a wide range. For instance, the 
most expensive facility cost $22,640 
to install 10 chemical feeders with 
auxiliary equipment. The next most 
expensive installation is $22,000 to 
install one chemical feeder with aux- 
iliary equipment and a building to in- 
close it. A few of the facility costs ap- 





Fig. 3. FLOURIDE FACILITY in one well house at Shaw AFB, S. C. The 
saturation tank containing granular sodium fluoride is at right. Chemical feed 


pump is on the left. 


pear to be abnormally high and some 
include the construction of buildings 
which are used jointly for chlorina- 
tion or other facilities. Information 
is not available to separate actual 
costs. Some of the facilities are rather 
lavish whereas others are simple but 
adequate and installed in a very few 
square feet of existing space. The 
average cost for each base is $5700. 
Facility costs at forty-two of the 
forty-seven bases average approxi- 


Fig. 4. FLUORIDE EQUIPMENT at 
Schilling AFB, Kansas feeds silicofluor- 
ide. Flow recorder is in the foreground. 
The tall compartment is designed to 
minimize dispersal of the fine powder 
in the room, when dry chemical is 


charged to the feeder. 


mately $4000. Twenty-one of the 
bases have multiple water sources 
usually requiring flouride treatment 
at the various sources. The average 
cost of fluoridation facilities per wa- 
ter source, such as per well supply, 
is $2900. Practically all of these fa- 
cilities were accomplished by con- 
tract and with technical guidance of 
equipment manufacturers. 


Planning 

The future planning calls for rapid 
fluoridation expansion in the USAF. 
More information pertaining to 
fluoridation is being disseminated 
from higher command to lower 
echelons. A new Air Force Civil En- 
gineer magazine, published in Feb- 
ruary, 1960, emphasizes fluoridation 
in an article which is aimed at in- 
creasing the use of fluoridation. A 
new USAF Headquarters criteria 
has recently made fluoridation, where 
needed, a standard part of the utili- 
ties to be provided in the future con- 
struction of family houses. Twenty- 
two of the fifty-three Air Force Bases 
having fluoride treatment, installed 
the equipment as recently as last year. 
A number of other bases have al- 
ready obtained the necessary approval 
for fluoridation while others are in 
the actual stages of design or install- 
ation at the present time. The opti- 
mistic outlook calls for essentially all 
bases in the USAF, where practical, 
to practice fluoridation of water sup- 
plies, and to do so within the next 
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A Nomograph for the 


Selection of Pipe Classes 


by CHAIM RAVIV, Design Engineer, 
Water Planning for Israel, Ltd., 
Tel Aviv, Israel 


EDITOR’S NOTE: The nomograph developed here was drawn up 


to facilitate determination of pipe classes for conduits subjected 


to simultaneous internal pressure and external load. 


@ a NoMOGRAPH has been drawn up 
in order to facilitate the determination 
of pipe classes for conduits subjected 
to simultaneous internal pressure and 
external load. The nomograph (Fig. 
4) is based on determination of loads 
by Marston’s! and Spangler’s? 
theories and on the relationship be- 
tween internal pressures and external 
loads already established for various 
types of pipe. 

The combination of pressures and 
loads both within and without the 
pipe is further complicated by numer- 
ous factors affecting the external load 
and the equivalent three-edge bear- 
ing load. 

In the nomograph there are two 
correlated parts. The right-hand side 
gives the load on a pipe in trench or 
projection condition. The left-hand 
curves show the relation between in- 
ternal pressure and external load. 
Each part may stand by itself. Each 
part is discussed in turn and then 
both are considered together as a 
whole. 


Determination of Load on Pipe 
The load on pipe is affected by the 
following factors: 
1. H, depth of fill over crown. 
2. Breadth (depends on field condi- 
tions ) 
(a) Ba, width of trench at crown 
(trench condition). 
(b) B,, pipe outer diameter (pro- 
jection condition). 
. Soil properties. 
(a) 8, unit weight of fill material. 
(b) K, ratio of active lateral pres- 
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sure to the vertical as used in 
Rankine’s formula. 
(c) p», coefficient of internal fric- 
tion of fill material. 
»', coefficient fill material and 
tion between fill material and 
sides of trench. 

According to Marston! the earth 
fill load per linear unit of pipe is: 
(a) For trench condition 

W a = Ca 8 B (la) 
where \ 


ree | 


(d) 


Ot 





4 


Be 
FIG. |. METHOD of finding earth 


load on pipe due to change in unit 
weight of fill. 


(b) For projection condition 
W. = Ce 8B. (3a) 
where 
2Kp * 
C, MP. ek (4) 
2K p 
That is, 
Wa=8f (Kp’,H, Ba) (16) 
W.=8f( Kp, H,B.) (3b) 

In order to draw the load curves of 
earth fill on pipe as a function of 
height of fill above the pipe crown, 
it is necessary to determine definite 
values for Ky’, By, and 8 in the case 
of trench condition, and for Ky, B, 
and § in the case of projection con- 
dition. 

A nomograph is prepared which is 
hased on: 

1. Computation of the external 
load on the pipe as a function of the 
depth of fill over the pipe for com- 
plete projection condition, which 
leads to the maximum loading on the 
pipe that may possibly occur under 
any condition. 

2. Computation of the external load 
on the pipe as a function of the depth 
of fill over the pipe for ditch condi- 
tion for varying width of trench 
under soil properties, 8, Ku, and 
K, po, for a pipe whose outer diam- 
eter is B,. 

The construction of the nomograph 
is as follows: 

The horizontal scale shows the 
depth of the fill over the crown of the 
pipe. 

The vertical scale shows the ex- 
ternal load on the pipe per linear 
unit. 

In the event that field conditions 
establish that the unit weight of the 
fill material, 8,, differs from 8, for 
which the nomograph is constructed, 





and Kip’; = Kop'., then the load 
Wa obtained from the nomograph 
8 

must be multiplied by the ratio = 
8, 

(the load is a linear function of 8). 
W to = Cao Ba? 8, (Sa) 

War = Cao Be 8 = (Cao Ba? 8.) 


8, 8 

A.W. 6a) 
Bee diec| . 

(C4 is independent of 8). 

If the value for 8 is chosen so that 


5, < 8), then 
ee (7) 
8, cosa, 
and 
Wa = W ao v1 (6b) 

This multiplication can be done by 
the following method (Fig. 1): ; 

If vector AC represents load Wo, 
vector AB lying on the index line 
that makes angle a with AC equals 
AC/cos a;. From A as a center, draw 
are BD. Then AD represents the re- 
quired load W,;, inasmuch as AD = 
AB = AC/cos ay. 

Hence, if a system of arcs be 
drawn, the center of which is the ori- 
gin of index lines inclined at various 
angles, the graphical multiplication 
for various conditions may be per- 
formed (Fig. 2). 

The problem is further compli- 
cated in the event that field condi- 
tions establish that the unit weight 
of the fill material, 8,, and the co- 
efficient K, »’, differ from 8, and 
from K, y»’.. for which the nomo- 
graph is constructed. (The factor 
Ky’ does not vary linearly.) 

Wa = Cao B? 8, 


(Sa) 
Wa = Ca Be 38, 


(5b) 
but 


Wa = We & Cas (8) 


and 
ee 
on 


Let » be drawn as a function of 


H , ; 
— for various values of Kp’ (Fig. 
Ba 

3). The appropriate value of » may 
be found from this auxiliary nomo- 
graph. Then 
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FIG. 2. GRAPICAL multiplication for varied conditions. 


(10) 
COS ae 

Wa = Wao ve (11) 
The procedure of the graphical 
multiplication is as before. On con- 
sulting the appropriate index line 
(right, Fig. 4) obtains the same load 
of fill material over the pipe as that 

determined by field conditions. 


Determination of Relationship Between 
Internal Pressure and External Load 


Taking, for example, prestressed 
concrete cylinder pipe, the relation 
between internal pressure and extern- 
al load may be computed by the 
formula proposed by Kennison (3) : 

/P. -P; 
W,=-Wvy (12) 
in which 
W, = three-edge bearing load at 
any internal pressure, P ; 
internal pressure at any three- 
edge bearing load, W ; 
W three-edge bearing load at 
P, = O; and 
P, = internal pressure at w,; =O. 
Construction of the nomograph 


P, = 


(left, Fig. 4) will be as follows: 

The horizontal scale shows the 
pressure within the pipe. 

The vertical scale shows the ex- 
ternal load on the pipe per linear 
unit. 

Inasmuch as pipes of equal diam- 
eter are designed to different work- 
ing pressures, the result is a number 
of curves of similar shape. 

As previously stated, the support- 
ing strength of pipe is affected by 
both its specific strength and its bed- 
ding conditions. 

The internal pressure—external 
load curves for a number of pipes, 
equal in diameter but differing as to 
working pressures and _ specific 
strength, may be constructed for a 
bedding condition coefficient 8,. The 
relation between the internal pres- 
sure and the external load is 

/P,.—P, 

WYrY=BWy (13) 

In case the supporting strength 
must be determined for another bed- 
ding factor 8,, the load obtained from 
the nomograph must be multiplied 
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Table | 
Typical Solutions of Various Cases 








Solutions 
Case Installation 
No. Condition 





nY 
vy = 0.02 —— 


B 


Complete 0.02 « 100 eae, 
projection r= ae Bas = 1.82 .. Pipe class = 2 


ae 
re 
a ry 
an = 
- — 
> [-*} 
— 
= ° 
° = 
” oO 








S 
Oo 
~ 
o 








vy = 1.49 (from nomograph) 


| 
H/Ba = —— = 1.11 27 = 1.045 
Ditch [8a 9.0 a 


112 
.. 8 = 0.02 X 1.045 K —— = 1.57 
1.49 








13.0 
H/Ba = —— = 1.18 -. 7 = 0.984 
11.0 
0.984 & 0.02 
y= X 120 = 1.24 
19 
oP = 93 ae 








0.02 « 130 
y= ————— = 1.73 


Complete projection condition prevails 
-H = 64% 





1.9 
y= 1.24 X — 
1.5 


(Find load on the pipe for Case 3) 19 
.. W = 11,250 Xk —— = 14,250 Ib 
1.5 
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FIG. 4. NOMOGRAPH for a pipe subjected to external load and internal pressure. 





130 


by the ratio Ba (The load is a linear 


function of B.) 
/Po—P, 
Wi =Wvy P mr 


o 


WB 


DD we sin (15) 


Bo COS az 


(14) 


Determination of Pipe Class for 
Conduits Subjected to Simultaneous 
Internal Pressure and External Load 


All that remains is to combine the 
external load nomograph with the ex- 
ternal load—internal pressure nomo- 
graph, both of which have a common 
vertical scale and load axis (Fig. 4). 

Let the nomograph be constructed 
for pipes of outer diameter B, and 
for varying widths of trench increas- 
ing by steps for 8, Ke. p, Kop’, and 
for bedding factor B,, and suppose 
it is required to determine the pipe 
class which is subjected to other con- 
ditions, say 8, Ky p's, and B,*. It is 





i Bow, 
Bx 


necessary to establish the value of 


nla _ nha. (16) 
8 Cao Bx 80 Bi 


in order to find the appropriate index 
line and then to perform the graph- 
ical multiplication. 


In order to clarify the operation of 
determining pipe class for conduits 
subjected to simultaneous internal 
pressure and external load, the fol- 
lowing example is used with nomen- 
clature as previously stated: 

B, = 7.0 ft, 8 = 75.0 pef, Kop’. = 
0.15, K cpo —= 0.19, Bo = 5; and Ba 
= varying width of trench commenc- 


ing at 8.0 ft and increasing by stages 
of 1 ft. 


Pipe P, WwW. 
Class (psi) (lb/ft) 


80 5,740 
100 6,470 
115 7,140 
130 7,860 
145 8,470 
160 9,070 
175 9,660 


When either H or By, is unknown 
and K,p'.>40.15, H/Bg cannot be 
found immediately, and the solution 
is arrived at by the method of ap- 
proximation : 


. Case Kou’. = 0.15 must be solved 
and thereby the unknown found. 

. Find H/Bg. 

. Find unknown ». 

. Find vp.* 

. Find the unknown through use of 
the nomograph (Fig. 4). 
The use of the nomograph can be 


made clear through solution of a num- 
ber of cases as presented in Table 1. 


One of the advantages of the new 
nomograph is that it can readily show 
whether pipe load depends on trench 
width or projection condition. 





ry 
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Filter Plant Warmed by Radiant Heating 


A unique, two-zone radiant heating 
installation at Hackensack Water 
Company’s New Milford filteration 
plant addition, Oradell, N. J., has 
provided more than four years of uni- 
form warmth and trouble-free opera- 
tion in the filter operating gallery. 

The new addition, with a capacity 
of 18 million gallons per day, houses 
6 rapid-sand filter beds, each with a 
capacity of 3.25 million gallons per 
day. The entire plant contains 22 
filters that process 60 million gallons 
of water daily for service to hundreds 
of thousands of residential, com- 
mercial and industrial customers. 

The hidden ceiling and floor radi- 
ant heating panel installation was 
fabricated of wrought iron pipe coils 
embedded in concrete. It radiates its 
heat load to the centrally located 
2,730-square-foot operating gallery, 
and the resulting heat transfer to the 
unheated filter area prevents water 
from freezing during wintertime fil- 
teration. 

The raciant heating system was 
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designed to handle a 600,000 Btu 
heat loss. Its two-zoned installation, 
employing ceiling and floor panels, 
was necessary to obtain the required 
capacity within the area available. 

The plan was to install the radiant 
heating in the operating gallery only 
and rely on heat transfer to the un- 
heated filter area. Neither the area of 
the floor nor the ceiling in the gallery 
was sufficient to house a panel which 
would adequately handle the required 
heat loss. 

Thus, each zone, ceiling and floor, 
is equipped with its own hot water 
circulator which operates continuous- 
ly. A three-way modulating valve is 
installed in the 2-inch diameter 
wrought iron supply lines to each 
zone; the valve varies supply water 
temperature according to system de- 
mand. 

Air temperature in the central op- 
erating gallery is a minimum 68 de- 
grees Fahrenheit while 45-degree 
temperatures are maintained in filter- 
ing areas on each side of the gallery. 


One of the reasons for selecting this 
type of radiant heating installation 
was to minimize convection currents 
between the heated operating gallery 
and the unheated filter area, thereby 
minimizing wall and window con- 
densation problems. 

A total of 3,029 feet of 34-inch 
diameter, wrought iron pipe was 
fabricated into coils of 12-inch cen- 
ters in both installations, running 
from and returning through 2 inch 
diameter supply and return piping. 

The insulated ceiling installation is 
enclosed in 4 inches of concrete while 
the floor radiant heating panels are 
embedded in 7% inch thick concrete 
topped with 34-inch thick quarry tile. 

Water is heated to 160 degrees 
Fahrenheit through a heat exchanger 
utilizing superheated steam from the 
exhaust of steam turbine generators. 
Separate pumps move this hot water 
through each of the wrought iron 
pipe radiant heating zones at a rate of 
20 gallons per minute to handle heat- 
ing requirements of the 40,000 cubic- 
foot operating gallery. 





Theoretical considerations are applied to the. . . 


Basic Biology of Stabilization Ponds 


@ THE ACADEMIC TRAINING Of engineers is directed 
toward teaching design procedures based on analytical 
reasoning from first principles. This training is sound 
because all of the steps of the design process are ex- 
posed to relatively quick analysis, and incorrect pro- 
cedures may be identified without recourse to extensive 
experimental investigations. In actual practice, many sit- 
uations arise in which the method for developing a 
logical design procedure is obscured by lack of familiarity 
with the principles which are applicable. 

The design of some waste treatment processes is based 
upon physical, chemical, and hydraulic principles. The 
design of biological waste treatment processes is based 
almost entirely upon past experience and rule-of-thumb 
procedures. Applicable biological principles do exist but 
they have been largely ignored because of a lack of com- 
munication between biologists and engineers. 

In order to make quantitative evaluations of present- 
ly employed biological waste treatment processes and 
to improve upon design and operation, it would be bene- 
ficial to have a rational theory which gives an analytical 
description of the biological phenomena which occur. 
Since many biological phenomena are rather complex in 
the ramification of intra and interspecies relationships, 
the desired rational theory is not immediately forth- 
coming even when the applicable biological principles are 
enumerated concisely. Sanitary engineers should not let 
this deter them from attempts at rational models of bio- 
logical waste treatment units. 

The design and operation of stabilization ponds in 
the light of some biological principles is to be considered 
in this analysis. Many of the conclusions about the de- 
sign and operation of stabilization ponds which may be 
derived from the logical application of biological prin- 
ciples are the same as empirical observations as to what 
is good design practice or good operating practice. Show- 
ing that these conclusions may be derived from first 
principles should make the designers and the operators 
feel more secure about their observations and increase 
the willingness to cut down on the factors of safety, thus 
resulting in better utilization of the purification potential 
of stabilization ponds. Some of the conclusions reached 
may be somewhat new and it is hoped that they will re- 
sult in a re-evaluation of design and operating practice. 

A biological waste treatment process is limited in ef- 
ficiency by the capabilities of the biological population. 
Any population of organisms will have certain capacities 
to make transformations of the substrate upon which it 
is living. In waste treatment it is the type and degree of 
transformation in the substrate, the suspended and dis- 
solved organic material, which is used as a measure of 
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the overall effectiveness of the process. Thus one ap- 
parently attractive approach to the problem of control- 
ling biological waste treatment processes is to determine 
what population is desired and to study methods of pop- 
ulation control. 

The inherent capabilities of a given biological popu- 
lation will cover a rather wide range of activities. The 
activities carried out by a population, and the rate at 
which the activities are carried out, are dependent to a 
large extent on the specific environment in which the 
population exists. It is necessary to consider environ- 
mental factors as they effect both the composition and 
the activities of the biological population. 

The population of any environment is controlled by 
the physical, chemical, and biological factors in the en- 
vironment. These factors combine to produce certain 
niches in any habitat. Because of inherent differences in 
species, one species will be best adapted to grow and 
carry out its metabolic activities in a given niche. It is 
the interaction of the environmental factors and the 
species present which determine the future population 
of the environment. This is an example of the principle 
of the survival of the fittest. 


Physical Factors 


The important physical factors affecting the popu- 
lation of a stabilization pond are temperature, light, 
and specific gravity. Hydrostatic pressure is also of im- 
portance in determining distribution and activity in 
certain aquatic environments. Since stabilization ponds 
are generally shallow, the variation in hydrostatic pres- 
sure and its effects on the organisms present are usual- 
ly negligible. 

For every microorganism which has been studied, 
there is a definite temperature range in which it is able 
to carry out its metabolic activities. If the variation of 
temperature of the environment exceeds the range of 
temperature tolerance of the organisms greatly, or if 
there is a sudden temperature change, death of the or- 
ganisms may result. Therefore, for proper operation of a 
stabilization pond, extreme or sudden variations in the 
temperature of any part of the environment should be 
avoided. 

Within the temperature tolerance range, the effect 
of temperature upon the metabolic activities is de- 
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scribed by the van’t Hoff-Arrhenius 
relationship. This relationship has 
found such general application to 
chemical and biological phenomena 
that it is sometimes considered a first 
principle, although it may be derived 
from thermodynamic considerations. 
As applied to biological phenomena, 
it indicates approximately a doubling 
of the rate of activity with each 10° 
C rise in temperature. If we are in- 
terested in obtaining the maximum 
rate of activity of microorganisms 
in a Stabilization pond, the pond 
should be designed and operated so 
as to maintain as high a temperature 
as possible without exceeding the 
temperature tolerance of the desired 
population. 


The most important effect of light 
on a stabilization pond is its effect 
upon photosynthesis. If photosynthe- 
sis is desired as a method of oxygen 
supply, light must be provided at the 
proper intensity to achieve the de- 
sired amount of photosynthesis. The 
algae which occur in_ stabilization 
ponds have a range of light intensity 
tolerance in which the photosynthet- 
ic rate is independent of light inten- 
sity. This range is approximately 500 
to 5000 foot candles'. On the low 
side of this range, photosynthetic 
rate decreases with decreasing inten- 
sity to zero. On the high side of the 
range, photosynthetic activities are 
inhibited by high light intensity. Al- 
though it would be difficult to in- 
crease the intensity of sunlight at the 
surface of a pond and uneconomical 
to light the pond artificially, it is 
feasible to control the intensity of 
light incident on a given algal cell 
by controlling turbidity and floating 
solids. 


The specific gravity of the organ- 
isms present in a stabilization pond 
will determine whether the organ- 
isms have a tendency to float, re- 
main suspended, or settle. It is rather 
difficult to control the specific grav- 


ity of microorganisms precisely 
enough to effect their distribution in 
a stabilization pond. However, if it 
were decided that floating organisms 
were undesirable, it would be simple 
enough to design an effluent collec- 
tor which would remove a propor- 
tionately greater fraction of the float- 
ing organisms than of those with 
greater specific gravities and vice 
versa. The design and operation of 
the effluent collector offers one 
method.of population control. 
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Chemical Factors 


The important chemical factors in 
the stabilization pond environment 
are the nutrition factors, the pH ef- 
fects, and the toxic effects. The con- 
trol of any of these chemical factors 
in the environment offers a rather 
precise tool for use in the population 
control. Unfortunately, little study 
has been made of the control of these 
chemical factors within the economic 
capabilities of the waste treatment 
operation. 

The nutritional effects of a spe- 
cific organic compound depends to 
a large extent on the concentration 
of the compound and on the char- 
acteristics of the organism in ques- 
tion. Many substances are known 
which stimulate growth in low con- 
centration, but which are toxic at 
higher concentrations. Many  sub- 
stances, such as phenol, which are 
toxic for some organisms are growth 
substrates for others. One of the 
principles of microbiology is that for 
every naturally occurring organic 
compound there is some microorgan- 
ism which is able to metabolize it. 

The nutritional requirements of or- 
ganisms may be classified as follows: 
1) an energy source; 2) the mac- 
ronutrients, C, H, O, N, P, K, and 
S; 3) micronutrients such as Fe, 
Mg, Ca, B, Zn, Cu, Mn, Co, Mo, 
etc., and 4) certain specific organ- 
ic structures which are known as 
growth factors. As long as the nu- 
tritional requirements of a microor- 
ganism are fulfilled, the organism 
will grow and metabolize at a rate 
dependent upon the physical envi- 
ronment. When a nutritional require- 
ment becomes limiting, the growth 
and metabolic rate will be a func- 
tion of the availability of the limit- 
ing nutrient. 

All organisms derive their energy 
from the oxidation of organic com- 
pounds which they encounter in the 
environment or which they produce 
by photosynthesis. The oxidizing 
agents which may be employed are 
oxygen, nitrates and nitrites, sulfates, 
carbonates, and organic compounds. 
As in any oxidation-reduction reac- 
tion, the oxidizing agents employed 
by microorganisms are reduced. 
During the aerobic oxidation of or- 
ganic matter, oxygen is reduced to 
water and carbon dioxide. The re- 
duced forms of the nitrogen com- 
pounds and carbonates are ammonia 
and methane respectively, which are 


not particularly objectionable, but not 
as innocuous as water and carbon 
dioxide. The reduced forms of sul- 
fates and organic compounds are 
odorous and quite objectionable and, 
in addition, are often toxic to aerobic 
organisms. 

All other factors being equal, an 
aerobic organism will have a higher 
rate of metabolic activity than an 
anaerobic organism. This, added to 
the fact that the metabolic products 
of aerobic organisms are generally 
more stable and less objectionable 
than those of anaerobic organisms, in- 
dicates that stabilization ponds should 
be designed and operated to contain 
a finite concentration of dissolved 
oxygen as much of the time as pos- 
sible. It is also important to limit the 
anaerobic periods of the pond, if 
they are necessary at all, to a few 
hours at a time in order to prevent 
the build-up of the metabolic prod- 
ucts of anaerobes to concentrations 
in which they are toxic to the 
aerobes. 

In most municipal and industrial 
wastes the macronutrients H, O, K, 
and S are normally present in ex- 
cess. The nutrients which may be- 
come limiting in a biological waste 
treatment unit are C, N, or P. The 
limiting nutrient will of necessity be 
at a low concentration in the treat- 
ment unit and, thus, at a low concen- 
tration in the effluent. Since the re- 
duction in the carbonaceous BOD 
is the main concern in the treatment 
of organic wastes, stabilization ponds 
should be operated in a manner that 
would make organic carbon the lim- 
iting nutritional factor. 

Organisms vary greatly in their 
requirements for micronutrients and 
growth factors. Normally, these nu- 
tritional requirements are not of in- 
terest in waste treatment processes 
because if the activities of one spe- 
cies of organism is limited by a mi- 
cronutrient or a growth factor, it 
will be quickly replaced by an or- 
ganism with similar metabolic capa- 
bilities but without a requirement for 
the limiting substance. 

The pH range of a fresh water 
environment will have a profound 
effect on the composition of the 
microbial population present. All or- 
ganisms have a pH tolerance range 
in which the actual pH value has 
little effect on the metabolic activities 
of the organisms present. However, 
wide or sudden variation in the pH 
of a stabilization pond will have an 





adverse effect on the organisms. A 
stabilization pond should be designed 
and operated so that the pH range 
will be optimum for the desired or- 
ganisms and sudden variations in pH 
are not possible. 

The toxic effects of some specific 
wastes on biological waste treatment 
units has been studied in detail. Here 
the condition to be avoided is a sud- 
den increase in the concentration of 
a substance which might be toxic. 
Perhaps in the future it may be pos- 
sible to use the selective toxicity of 
specific wastes as a means of con- 
trolling microbial populations in a 
waste treatment unit, but up to now 
the basic information necessary for 
this has not been elucidated. 


Biological Factors 


The important biological factors 
in an environment are the interrela- 
tionships of species. One of the 
principles of ecology is that any spe- 
cies present in a habitat will have 
some influence on all other species 
present. These relationships are dif- 
ficult to classify and tabulate because 
they form a continuous spectrum all 
the way from antagonism and com- 
petition to complete mutual depen- 
dence. For the stabilization pond, 
the best that can be done with pres- 
ently available information is to 
group the microorganisms into broad 
categories and indicate the function 
of the organisms belonging to each 
category. 

In a stabilization pond primary 
heterotrophs feed directly on the or- 
ganic material introduced with the 
waste. These are the most important 
organisms from the waste treatment 
aspect because they serve to oxidize 
or metabolize most of the organic 
waste material. Most of these organ- 
isms are bacteria but a few protozoa 
and fungi could qualify for member- 
ship in the group. 

In addition to the primary hetero- 
trophs, there will be present second- 
ary and tertiary heterotrophs. These 
organisms feed on the cells of the 
primary heterotrophs or on their or- 
ganic waste products. They serve a 
useful function in carrying the or- 
ganic carbon processed by the pri- 
mary heterotrophs through another 
biological cycle with the concomitant 
loss of a portion of the energy and 
carbon in the form of carbon di- 
oxide. The secondary and tertiary 
heterotrophs should not be allowed 
to be so active as to decrease the 


concentration of primary hetero- 
trophs in the treatment unit below 
the optimum level. 

The autotrophic organisms, most- 
ly algae, in a stabilization pond pro- 
duce oxygen by the photosynthetic 
process. This oxygen is employed by 
heterotrophs for the stabilization of 
the organic wastes. The autotrophs 
also fix carbon dioxide produced by 
the heterotrophs or absorbed from 
the atmosphere and produce organ- 
ic material in the form of new cells 
or excreted organic wastes. This or- 
ganic material may exert an addition- 
al load on the oxidative capacity of 
the pond. In extreme cases it is 
possible the effluent from a stabili- 
zation pond may contain a greater 
concentration of organic carbon than 
the influent and thus a greater po- 
tential BOD. This situation becomes 
quite critical when the effluent from 
the pond is introduced into an en- 
vironment which is not favorable to 
the autotrophic organisms, in which 
they may die and the potential BOD 
which they represent may be exerted. 

The problem of the control of the 
biological factors in a stabilization 
pond environment is one of keeping 
a balance between the various groups 
of the population. The primary het- 
erotrophs should be encouraged as 
much as possible while the second- 
ary and tertiary heterotrophs and the 
autotrophs should be controlled so 
the benefits of their metabolic ac- 
tivities may be gained. Their popu- 
lation does not reach such a high 
concentration, however, that they 
produce adverse effects. 


Kinetics of Growth and Metabolism 


One biological principle not con- 
sidered yet is that all biological ac- 
tivities are autocatalytic. The overall 
rate of any biological activity is de- 
pendent upon the concentration of 
one of the products of the activity, 
the organisms themselves. Actually, 
the biological activity will not com- 
mence until the organisms are pres- 
ent in at least a small concentra- 
tion. When the organisms are pres- 
ent, the rate of biological activity 
will be directly proportional to the 
concentration of organisms un- 
til some factor becomes limiting. 
When a factor becomes limiting, the 
rate will be a function of the limit- 
ing factor and the concentration of 
organisms. 

Reaction vessels for a continuous 
flow process may be classified as to 
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the degree of mixing somewhere be- 
tween the two extremes of the pis- 
ton flow vessel with no mixing and 
the completely mixed vessel in which 
the concentrations of the reactants 
and the products are the same 
throughout the entire vessel. For re- 
actions in which an increase in the 
concentration of the products de- 
creases the net reaction rate, the pis- 
ton flow culture is ideal. For auto- 
catylic reactions, the completely 
mixed vessel will be the ideal. 

A stabilization pond may be con- 
sidered to be a reaction chamber in 
a continuous flow process. Since the 
activities of the organisms present 
are autocatalytic, the ideal situation 
will be when the pond is completely 
mixed. In practice, since mixing 
costs money, an optimum degree of 
mixing must be decided upon, tak- 
ing into consideration economic fac- 
tors. 


Conclusions From the Theoretical 
Considerations 


At this point it is instructive to 
tabulate the conclusions which have 
been drawn from the foregoing dis- 
cussion. These are: 

1. Extreme or sudden variations 
in the temperature at any part of 
the pond should be avoided. 

2. In order to obtain a high rate 
of oxidation of organic matter, as 
high a temperature as possible should 
be maintained in the pond without 
exceeding the tolerance limits of the 
desired population. 

3. The growth and activities of 
photosynthetic organisms might be 
controlled by control of the turbid- 
ity and floating solids in a stabiliza- 
tion pond. 

4. One feasible method of popula- 
tion control is to design the effluent 
structure to selectively remove great- 
er proportions of those organisms 
with specific gravities either greater 
or less than unity. 

5. In order to obtain maximum 
treatment efficiency, organic carbon 
should be the limiting nutritional fac- 
tor in the pond. 

6. Aerobic conditions should be 
maintained for as great a fraction of 
the time as possible and anaerobic 
conditions should be limited to a few 
hours at a time. 

7. The pH of the pond should be 
maintained within the tolerance range 
of the desired population. 


8. Sudden or extreme variations 
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in the pH of the pond should be 
avoided. 

9. A stabilization pond should be 
operated so as to keep the popula- 
tion of microorganisms in balance. 
The primary heterotrophs should 
be the predominant group of organ- 
isms. The secondary and tertiary het- 
erotrophs should not be allowed to 
reach such a concentration that they 
materially decrease the population of 
primary heterotrophs. The autotrophs 
should be limited to the minimum 
concentration at which adequate oxy- 
gen is produced. 


10. As much mixing as is econom- 
ically feasible should be employed. 


Application of Biological Principles 
to Design and Operation 

Having reached the above conclu- 
sions, it is now possible to consider 
what should be good design practice 
and good operating practice. In or- 
der to do this, it will be necessary 
to consider several specific problems 
and attempt to resolve these prob- 
lems on the basis of the theoretical 
discussion. 

One of the conclusions reached 
was that a stabilization pond should 
be operated to maintain aerobic con- 
ditions for as great a fraction of 
the time as possible. In order to 
determine what percentage of the 
time the pond will be aerobic or an- 
aerobic, it is necessary to consider 
the balance of oxygen supply versus 
oxygen consumption. 

There are two possible sources of 
oxygen for a stabilization pond, sur- 
face reaeration and photosynthetic 
oxygenation. Since it has been con- 
cluded that the population of algae 
in the pond should be kept as low as 
possible consistent with adequate 
oxygen supply, full use should be 
made of atmospheric reaeration and 
photosynthetic oxygenation as need- 
ed to maintain oxygen at an adequate 
concentration. 

The rate of absorption of oxygen 
by a body of water in contact with 
the atmosphere has been formu- 
lated as 

dD 

—— = —rD 

dt 
where D is the oxygen deficit, the 
difference between the saturation 
concentration of dissolved oxygen 
and the actual DO concentration, and 
r is the reaeration rate constant’. 
The factors, D and r, are dependent 
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upon the past history and the phy- 
sical and chemical characteristics of 
the body of water in question. 

In order to maximize the rate of 
atmospheric reaeration, the oxygen 
deficit should be maintained as great 
as possible without attaining actual 
anaerobic conditions. Most micro- 
scopic aerobic organisms are able to 
grow optimally if the dissolved oxy- 
gen concentration is 1 mg/l or great- 
er. This value may be taken as the 
desired dissolved oxygen concentra- 
tion in a stabilization pond. The solu- 
bility of oxygen in fresh water de- 
creases rapidly with an increase in 
temperature from 14.62 mg/l at 0° 
C to 7.63 mg/l at 30° C. If the dis- 
solved oxygen concentration is as- 
sumed to be constant, the oxygen def- 
icit will decrease with increasing 
temperature in the same manner as 
the DO saturation value. 

The reaeration rate constant, r, is 
a function of many physical char- 
acteristics of a body of water. It is 
increased by mixing and by wind 
action on the surface of the water. 
Since it is expressed on a volumetric 
basis, it increases with a decrease in 
depth as the surface area to volume 
ratio increases. It increases with in- 
creasing temperature according to the 
exponential relation, r = rp e%*-te, 

For a stabilization pond it is im- 
possible to predict the value of the 
oxygen deficit or the reaeration rate 
constant. However, it is possible to 
obtain an estimate of the rate at which 
oxygen may be absorbed from the 
atmosphere by assuming reasonable 
values for these factors. The reaera- 
tion rate constant has been found to 
vary between 0.1 and 1.0 for various 
bodies of fresh water. Figure 1 shows 
a plot of the magnitude of the re- 
aeration rate as a function of tem- 
perature for various values of r. For 
these calculations the DO concentra- 
tion was assumed to be 1 mg/l. 


From Figure 1 it may be seen that 
the rate of atmospheric reaeration in 
a stabilization pond will be some- 
where within the range from 0 to 
10 mg/1/day. Actually the lower por- 
tion of this range, 1-4 mg/l/day, is 


probably more descriptive of the 
rates attained in actual practice. The 
higher values of atmospheric reaera- 
tion would only be attained in very 
shallow ponds less than 1 foot in 
depth which were exposed to con- 
siderable wind action. 

The above range of values for 
the rate of atmospheric reaeration 


would indieate a detention period ot 
between 10 and 100 days would be 
needed to satisfy a biochemical oxy- 
gen demand of 100 mg/l. If a waste 
had a 5 day BOD of 100 mg/l and 
the temperature of the pond were 
20°C, the rate of oxygen consump- 
tion would be considerably greater 
than the rate of oxygen absorption 
and the pond would be anaerobic 
most of the time. Probably the only 
condition under which an aerobic 
stabilization pond could depend sole- 
ly upon atmospheric reaeration 
would be when the temperature of 
the pond is low enough that BOD 
is exerted quite slowly. 

The rate of oxygen production in 
a stabilization pond due to photosyn- 
thetic oxygenation is dependent upon 
the amount of algae produced in the 
waste and the ratio of the weight of 
oxygen produced to the weight of 
algae produced*. For a waste with 
a BOD of 100 mg/l! it has been 
shown approximately 150 mg/l dry 
weight of algae may be produced in 
a period of about 3 days. There have 
been 300 mg/I of algae produced in 
a waste with a BOD of 300 mg/l. 
The ratio of the weight of oxygen 
produced to the weight of algae has 
been found to vary between 1.25 and 
1.75. The rate of oxygen production 
by algae in a stabilization pond may 
be as great as 175 mg/l/day. The 
rate of oxygen supply from photo- 
synthesis in a stabilization pond may 
be assumed to be within the range 
from 0 to 200 mg/1/day. 

Although the values given above 
lack much in the way of precision, 
they should at least be reasonably re- 
liable estimates of the order of magni- 
tude. It may be seen that the rate of 
oxygen supply from photosynthesis is 
potentially about ten to twenty times 
as great as the rate of oxygen sup- 
ply from atmospheric reaeration. If 
the full purifying capacity of a sta- 
bilization pond is to be realized, pho- 
tosynthetic oxygenation must play a 
large part in oxygen supply. 

It has been concluded previously, 
the limiting nutrient in a stabiliza- 
tion pond should be carbon. Studies 
of actual stabilization ponds have 
concluded that this is usually the case 
due to the composition of the dis- 
solved and suspended material in do- 
mestic sewage*. The only other nu- 
trients likely to become limiting are 
nitrogen and phosphorus. 

Nitrogen may become limiting if 
appreciable amounts of organic car- 





bon other than that of the sewage 
are introduced into the pond. The 
mechanism by which the organic car- 
bon in the pond may be increased 
is photosynthetic fixation of carbon 
dioxide absorbed from the atmos- 
phere. A high pH value in the pond 
will favor more rapid absorption of 
COz from the air. The algae present 
in a stabilization pond may secrete 
relatively large amounts of soluble, 
oxidizable organic matter if they are 
growing slowly as they would in 
ponds with long detention periods. 

The concentration of the phos- 
phate ion may become the limiting 
factor in a stabilization pond if the 
pH value of the pond is allowed to 
exceed values of about 9.0. At reac- 
tions more basic than 9.0 mono and 
di-basic acid phosphate ions are con- 
verted to the orthophosphate ion. 
Since calcium orthophosphate is very 
insoluble, it may precipitate remov- 
ing most of the available phosphorus 
from the pond‘. 

In order to assure that organic 
carbon is the limiting nutrient in a 
stabilization pond, it is necessary to 
prevent either nitrogen or phosphor- 
us from becoming limiting. In order 
to assure this is the case, the deten- 
tion period should be held to less 
than ten days and the pH of the 
pond should be maintained at values 
less than 9.0. 

If a stabilization pond is operated 
without photosynthetic oxygenation, 
it will probably become anaerobic 
very quickly at temperatures above 
10° C. If algae are to supply half 
or more of the oxygen, then higher 
temperatures and more rapid oxida- 
tion rates may be employed. The 
thermal tolerance range of the het- 
erotrophs in a pond will extend to 
the 40-45° C range. The thermal 
inactivation temperature of mesophyl- 
lic fresh water algae is about 35° C. 
This would be an absolute maximum 
unless the pond were to be heated 
artificially and thermophyllic algae 
employed. The practical maximum 
temperature of a stabilization pond 
is probably somewhat less than 30° 
c. 

The principal sources of heat for 
a stabilization pond will be solar en- 
ergy and the heat contained in the 
influent sewage. Neither of these 
sources may be increased effective- 
ly; however, certain steps may be 
taken to assure maximum absorption 
of solar energy. The water surface 
of the pond should be kept clean 
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and the pond bottom should be dark 
to maximize penetration and absorp- 
tion of solar energy. If the waste is 
pretreated, it should certainly be 
skimmed to remove grease and float- 
ing solids. The effluent collector 
should be designed and located so 
any wind action on the surface of 
the pond will provide effective re- 
moval of surface films. 

The principal heat losses from a 
pond will be loss by evaporation of 
water from the pond surface and 
the heat content of the effluent 
from the pond. The evaporative heat 
loss may be decreased by protecting 
the surface of the pond from wind 
as much as possible. Decreasing air 
movement on the surface of the pond 
by wind breaks etc. would decrease 
surface reaeration and mixing. The 
effect of air movement on evapora- 
tion, mixing, and reaeration will have 
to be evaluated quantitatively before 
the optimum design criteria may be 
selected. 

Selecting the proper depth for a 
stabilization pond is also a matter of 
balancing several factors quantita- 
tively. In the summer when the pri- 
mary oxygen supply is from photo- 
synthesis, it is important that oxy- 
gen be produced in all parts of the 
pond. The light intensity at the bot- 
tom of the pond should be greater 
than the intensity at which respiratory 


oxygen consumption by the algae is 
equal to photosynthetic oxygen pro- 
duction (about 24 foot candles) so 
excess oxygen is available for oxida- 
tion of organic matter. During the 
winter this consideration is less im- 
portant. The depth of the pond may 
be increased to provide better reten- 
tion of heat. 

It is quite important that the pH 
of a stabilization pond be controlled 
as precisely as possible. Unfortun- 
ately, this is one factor which has 
received very little attention in de- 
sign and operation to date, although 
it is probably the critical factor in 
limiting the efficiency of stabiliza- 
tion ponds. 

During periods of high light in- 
tensity the algae use up COs: at a 
much higher rate than it is being 
produced and the pH of a stabiliza- 
tion pond may reach values as high 
as 11.0. Most of the heterotrophic 
organisms present have a pH toler- 
ance range between 6.0 and 9.0 and 
the optimum range will be between 
7.0 and 8.0. Although algae have 
wider pH tolerance ranges than bac- 
teria, no doubt these high pH values 
inhibit photosynthetic oxygen pro- 
duction to some extent. The oxida- 
tive capacity of the pond is effective- 
ly reduced to almost nil just when 
the maximum rate of oxygen supply 
is attained. 
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Other adverse effects of high pH 
are an increase in the rate of dis- 
solution of carbon dioxide from the 
atmosphere and possible precipita- 
tion of calcium phosphate. In a par- 
ticular case, pH values above 11 and 
moderately hard water, a precipitate 
of CaCOs, Cas(PO.)2, and Mg 
(OH)»2 copious enough to floccu- 
late the algae, bacteria, and suspended 
organic matter has been observed. 
The material which settled out soon 
began to decompose anaerobically, re- 
sulting in failure of the pond. 

The only method of pH control 
economically feasible at present is 
by varying the influent rate and depth 
of the pond. Instead of supplying 
waste to a stabilization pond at the 
rate at which it comes into the treat- 
ment plant, it would be better prac- 
tice to supply it at a rate calculated 
to keep the afternoon pH of the pond 
as low as possible. Influent should 
not be introduced into the pond 
at night when the rate of photosyn- 
thetic oxygenation is zero to avoid 
anaerobic condition. The influent 
rate should be low in the morning 
and increase as the light intensity in- 
creases. The depth of the pond should 
be allowed to increase during the 
day and the effluent removed from 
the pond at night. A daily variation 
in the pond depth of as much as 
two feet may be needed. 

Obtaining the desired diurinal var- 
iation in the influent rate will, of 
course, necessitate some type of hold- 
ing tank, covered to keep down 
odors, and would result in a waste 


of hydraulic head through the treat- 
ment plant. Again, the final decision 
on this consideration must be based 
on a quantitative evaluation of the 
economic factors. 

If a_ stabilization pond is pro- 
ceeded by primary sedimentation 
and the primary sludge is digested, 
it might be possible to use the di- 
gestor contents for pH control in 
the pond. A digester could be oper- 
ated so the digestion process pro- 
ceeds only through the acid diges- 
tion step. The solution of organic 
acids obtained could be pumped into 
the pond at the time of greatest pho- 
tosynthetic activity. If this is done, 
the digester contents should be mixed 
with recirculated pond effluent so 
the immediate oxygen demand is sat- 
isfied before introduction into the 
pond. 

A certain amount of mixing in a 
stabilization pond can be achieved by 
proper selection of the size and 
shape of the pond and the location 
and design of the influent distributor. 
The pond should be as nearly square 
or round as possible and the influent 
should be introduced in the center. 
The influent distributor should be 
designed to produce horizontal flow 
velocities as great as possible radiat- 
ing in all directions from the center 
of the pond. The distributor should 
be designed so the influent could be 
introduced at the surface of the pond 
if the influent is colder than the 
pond contents, or on the bottom of 
the pond if it is warmer than the 
pond contents. Several effluent col- 


lectors should be located judiciously 
around the perimeter of the pond. 
The possibility of recirculation of 
pond effluent should be considered 
in the design. 


Summary and Conclusion 


A theoretical discussion of the bio- 
logical factors contributing to the 
purification of an organic waste in 
a stabilization pond has been pre- 
sented. Several factors to be consid- 
ered in the design and operation of 
a stabilization pond have been dis- 
cussed in the light of the conclusions 
reached from the theoretical discus- 
sion. It may be concluded that by 
the application of biological princi- 
ples, it should be possible to improve 
the efficiency of use of the land 
area which is devoted to waste treat- 
ment in stabilization ponds. 
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MSD Names Gain and 


Edward J. A. Gain, chief of the 
Engineering-Design Department of 
the Metropolitan Sewer District, has 
been promoted to the newly created 
office of Technical Assistant to the 
Executive Director. Mr. Gain, who 
has held his present position since 
September 1, 1954, in the formative 
days of MSD, assumed his new duties 
February 1. 

The new position will be one of 
the most important engineering posi- 
tions within the District. Among the 
major problems facing Mr. Gain is 
the pollution abatement program of 
the Mississippi River and its rela- 
tionship to the Flood Control activi- 
ties of the U.S. Army Corps of 
Engineers. In the latter program, 
the Army Engineers will construct 
21 storm water pumping stations 
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Gallup to New Posts 


which, upon completion, will be 
turned over to MSD for operation 
and maintenance. 

A graduate of Washington Uni- 
versity in the class of 1925, Mr. Gain 
is a Registered Engineer in the State 
of Missouri. In his service with the 
City, he was Engineer in charge of 
Sewer Design for ten years, and in 
his final year was Assistant to the 
Chief Engineer of the Sewers and 
Paving Section. In the summer of 
1954 when MSD was being activated, 
he was asked to organize the En- 
gineering-Design Department and, to 
accept the appointment, was granted 
a year’s leave of absence by the 
Board of Public Service. At the end 
of the year he decided to remain 
permanently with the Sewer District. 

Michael Meyer Gallup, an engi- 


neer of 38 years’ experience with 
sewers and other construction, has 
been appointed Chief of Engineer- 
ing, succeeding Mr. Gain. 

He joins MSD after 16 years as 
an officer of Tarlton Contracting 
Company, Inc., a position he re- 
signed in January. While with Tarl- 
ton he was in charge of heavy con- 
struction activities of the firm. Fol- 
lowing university graduation in 1921, 
he entered the construction field and 
in the years following was employed 
in sewers, tunnels, and allied types 
of construction in many parts of the 
nation. 

Mr. Gallup has been active for 
years in the Associated General Con- 
tractors and only last fall was elected 
vice president and chairman of the 
Heavy Construction and Engineer- 
ing Division of the organization. 





Partially Oriented on. ..... 


Landscrapes 


Now that landscape artists have 
entered the field of water engineer- 
ing (take cover boys!), just anything 
may happen. I shall be disappointed if 
it doesn’t. The thing about artists is 
that they are men of Botp Concep- 
TION. They excite our imaginations, 
stimulate our optic nerves and make 
us have reactions and things. (Oh, 
come on. Do wake up for a minute.) 
This is all to the good; we all need 
stimulating and jerking about—just 
look at you now, lolling around like 
a left-over from last year’s beach par- 
ties. The trouble with us engineers 
is that we have no IMAGINATION. All 
we have is imagination—black spots 
in front of the eyes which turn into 
blue flashes at night when we are try- 
ing to get to sleep. That’s not Imagi- 
nation—just a bad conscience or too 
much cheese for supper. No. Real 
IMAGINATION is thinking up bold 
things to say, like our landscape art- 
ist has said about dams—“The trou- 
ble with dams is that they generally 
cut straight across a valley and hit 
the banks on either side with a bang. 
THIS WON’T Do!” 

I must confess that my unstimu- 
lated brain has never had a thought 
like that before. Why, every dam I’ve 
built did just that. BANG, we went, 
straight slap into the hillsides at the 
ends, and I thought it was right! 
What we ought to have done, I can 
see now, was to “shape it gradually 
into the hillside contours in a smooth- 
ing out process.” I do agree. The 
noise when we hit the hillside was 
terrific; I would gladly have wel- 
comed a quiet smooth glide into the 
contours so that I didn’t wake up in 
my office every time it happened. 
With all these dams being built all 
over, it would confer a benefit on 
everyone to stop this nonsensical 
crashing and banging into hillsides 
when everyone is crying out for a bit 
more peace and quiet. As from now, 
we should stop it. 


Curves too, our landscape artist sug- 
gests, are a must for a dam—two 
curves, three curves, any number of 
curves. For this year’s haute couturie 
for dams let us have plenty of curves. 
All must be soft, flowing sweetness 
to the eye as we mould our construc- 
tions to fit in with the landscape. 
“There are no straight lines in na- 
ture,” says the landscape artist, “and 
a curve is an essential part of the ap- 
pearance of a dam.” Good, methinks ? 
Yes—but a word of warning,—be- 
ware of bulges! We may curve, but 
not bulge; to bulge is disastrous. 
Take this tentative design for a little 
thing of a dam I am about to run 
up (figuratively); do I bulge here 
perhaps? Shall I take in a little at the 
sides, or should I drop my crestline 
just a fraction? Perhaps we are a 
teeny bit slim with our foundations, 
and if I were to pad out here just a 
little, don’t you think that might be 
better? Aaah—just right! See—she 
curves in, then she curves out; now 
here she is changing grade just a 
fraction before entering this suspicion 
of a cycloid I have added, and here 
we are... . bother! How did that 
happen? We've got in the wrong 
valley . . Never mind, let’s try it 
out again. 

Now let us consider the water; 
how about that? That’s flat isn’t it; 
oughtn’t we to do something about 
that? You can’t have a piece of flat 
water in an undulating piece of coun- 
tryside. Perhaps we had better call in 
the landscape artist again; he never 
mentioned the water. How about a 
series of inverted cycloidic islands 
jumping about from side to side to 
break up the monotony? Perhaps we 
could have about a dozen, and then 
we could stick the draw-off tower 
over here. 

I beg your pardon, did I say 
“stick”? What I meant was, where 
aesthetically shall we place the draw- 
off tower and what functionally satis- 


fying shape shall we give it—circular 
you say? I see—“because it is func- 
tionally satisfying, ideal aesthetically, 
gives a perfectly symmetrical reflec- 
tion in the water, and is completely 
satisfactory when seen from all points 
of view.” Fancy a circle doing all that 
but are we sure this water will re- 
flect? Oh, never mind, we'll take a 
chance on one or two days in the year 
without wind. Let us have circular 
penstocks too, circular pipes, circular 
headstock wheels, circular windows, 
and—I know what—a circular bridge 
to connect to the mainland. See; you 
can come on one side and go on the 
other; or you can keep going and 
come around again. What a fine place 
for a constitutional. (Sorry, no dogs 
permitted). That’s enough. No stop 
it, you are making me giddy; you 
don’t want to overdo these things. 

The more I try this landscaping of 
reservoirs the more fascinating I find 
it. For years we have been building 
straight level dams slap into hillsides, 
with draw-off towers popping up just 
anywhere convenient. Mind you, 
there is an excuse. You can’t look 
anywhere these days without seeing 
straight level roads, straight level flat 
bridges, straight level-by-level flats 
of flats, and straight level and cubical 
blocks of offices. I don’t see that wa- 
ter engineers have been the worst in- 
flicters of straight-line architecture. 
After all, just think of the Pyramips 

.... Yes the Pyramips, I wonder 
what went wrong with them? 
Shouldn’t they have been smoothed 
into the natural landscape? Let’s 
smooth everything away and just get 
back into caves. (Mind where you 
put those bones! Don’t be a litter 
bone-leaver. ) 

On the other hand—let’s not! Let 
us try instead to build dams as noble 
as Pyramips. Let us have crestlines 
straight and level as the water; and 


CONTINUED ON PAGE 162 
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Epoxy-Vinyl Paint System 


M@ MOST CONSULTING ENGINEERS and water department officials agree that 
vinyl coatings have been the only type materials which would adequately 
protect the interior steel surfaces of water tanks from long exposure to water 
immersion and water vapor. This is based on the consideration that after 
years of service, inspection of the interior surfaces of many tanks has shown 
that those coated with vinyls have been well protected, while those coated with 
other specification or proprietary brand paints have failed. In spite of this 
excellent record, engineers and authorities are reluctant to specify a vinyl 
product for coating the interior surfaces of water tanks. Their objection is 
the high cost application. To overcome this objection and still give the same 
protection to the steel on the interior of the water tank, an epoxy-vinyl coat- 
ing system ' has been developed. 


Conventional Primer 


One of the products used in the conventional vinyl system is the two com- 
ponent wash primer, Specification MIL-C-15328A. This requires mixing just 
prior to use and has a usable pot life of only eight hours. There is always 
the danger of applying too heavy a coating of this primer which results in poor 
adhesion of the succeeding coats. It is also imperative to coat the wash primer 
within 72 hours. These hazards of application, combined with the fact the 
wash primer will only have a coating thickness of .3 to .5 mils make it an 
undesirable product for use in either the shop or field. The usual practice is to 
apply three succeeding coats of vinyl materials over this wash primer to ob- 
tain a total thickness of 3.5 to 4.0 mil. 


Improved Primer 


An epoxy red oxide chromate primer ? has been developed to replace 
the wash primer and the first coat of vinyl red lead, Specification MIL-P- 
15929A. The epoxy primer eliminates one application and still gives a dry 
film thickness greater than the other two coats combined. 


Intermediate Coat 


The conventional vinyl system uses a vinyl red lead, Specification MIL-P- 
15929A, tinted with lampblack to a brown color for the intermediate coat. 
Instead of this type intermediate coat, a heavy duty, high-solids gray vinyl 
coating * has been developed to give the proper bond to the epoxy primer, 
and to obtain the required dry film thickness. 


Finish Coat 


For the finish coat both systems require a vinyl aluminum. In place of the 
low solids aluminum paint, Specification SSPC-paint 8-55T, used in the 
conventional system, the epoxy-vinyl system uses an unusually high-solids 
vinyl aluminum * which can be applied more rapidly and requires less paint 
per square foot at a dry film thickness of 1 mil. 


Formulations Tested 


The modified epoxy-vinyl system eliminates previous objections to the 
all-vinyl system and still gives the protection with which most engineers 
are familiar. This system has been tested both in the laboratory, in small 
tanks, and in municipal tanks in service. The laboratory tests consisted of 
immersing welded steel panels which had been grit blasted, primed and 
finish coated in tap water for periods of two years. Periodic inspections 
showed complete lack of blistering and other undesirable characteristics 
common to many conventional coating systems exposed to water immersion. 
Small welded test tanks prepared and coated with the epoxy-vinyl system 
performed equally well. The results of tests on municipal tanks in service 
are described in a later part of this article. 
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by 

DR. WILLIAM WETTACH 
Industrial Paint Co. 
Sewickley, Pennsylvania. 


Fixed Applications 


This article describes in detail, re- 
painting the interior of an old tank, 
and painting the interior of a new one. 
These two types of tanks were chosen 
to show that the epoxy-vinyl system 
is applicable to either category, and 
that approximately the same coverage 
figured on a 1 mil basis was obtained 
for the products of this system by two 
different painting contractors. 


Settling Tank Painted 


The repainted tank is a 750,000 
gallon settling tank operated by the 
North Fayette County Municipal 
Authority at Connellsville, Pa. The 
interior of this tank had not been 
painted for many years, and the sur- 
face had rusted considerably, with 
pitting to depths of 1/16 to 1/8 
inches. A great deal of sandblasting 
was required to prepare the metal ad- 
equately for painting. One hundred 
tons of #20 Dry Silica Sand was 
applied by a 5/16 in. high velocity 
sandblast nozzle at 100 psi to re- 
move the remaining paint and rust on 
the 28,000 square feet of interior sur- 
face. 


TANK AT Wooster, Ohio painted blue 
using the Epoxy-Vinyl Paint System. 


After the surface received this 
commercial blast, the coatings were 
applied. All paints were used as man- 
ufactured, no thinner being added at 
the job. The first coat was epoxy 
primer and was applied by a Graco 
Airless Spray using a Tungston Car- 
bide 400017 nozzle at 1800 Ibs pres- 
sure, This primer dried to a dry film 
1.7 to 2.3 mils thick and had a cover- 





age of approximately 370 square 
feet/gallon/mil. 

The second coat was the gray vinyl 
intermediate coat. The method of ap- 
plication was the same as used for 
the epoxy primer. The dry film thick- 
ness of this second coat was 1.5 to 
2.0 mil, with a coverage of approx- 
imately 250 square feet/gallon/mil. 

Finally, the finish vinyl aluminum 
was sprayed in the same manner to 
a dry film thickness of 1 to 1.2 mil, 
with a coverage of approximately 200 
square feet/gallon/mil. The total dry 
film thickness of the three coats, as 
measured by an Elcometer, was be- 
tween 5 and 6 mil. The tank is pres- 
ently in service. The first inspection 
of the interior of the tank was made 
after a period of 14 months. At that 
time, everything was found to be in 
excellent condition. 

All of the information for the 
painting of the Sedimentation Basin 
was supplied by Mr. J. T. Johnson of 
the Bease-Johnson Company of Pitts- 
burgh, Pa., the painting contractors. 
The coating system was specified by 
the William J. Murdock Company, 
Consulting Engineers of Pittsburgh. 
They also supervised the work and 
checked the coating thicknesses. 


Storage Tank Painted 

The new tank which was coated is 
a standpipe type with a “sphericone” 
roof and has a capacity of one million 
gallons. The owner is the Water De- 
partment of the City of Wooster, 
Ohio. This tank was fabricated by the 
Chicago Bridge & Iron Company at 
Greenville, Pa. Their method of sur- 


face preparation is by pickling. After 
this surface preparation, the epoxy 
primer was sprayed by conventional 
spray equipment to a dry film thick- 
ness of 1.5 to 1.75 mil, with a cover- 
age of approximately 400 square feet / 
gallon/mil. The slightly higher cover- 
age in this instance is probably due 
to the smooth surface as contrasted 
to the blasted. Curved sections of new 
tanks are not shop painted three to 
four inches from the edges. This is 
done so that these sections may be 
welded together more easily at the 
erection site. However, in arriving at 
the coverage of this primer, this un- 
painted area was taken into consider- 
ation. 

After erection of this tank at 
Wooster, Ohio, it was necessary to 
sandblast the welds to remove flux 
and splatter, Pennsylvania Glass 
Sand size 4Q-Rok was used in a 
Clemco Pulsair gun using a %4 in. 
I.D. Venturi nozzle. The next step 
was to apply the epoxy primer over 
the blasted area. The application of 
the paint was done with a Graco Air- 
less spray equipped with a Tungsten 
Carbide 400017 nozzle at 1800 lbs 
pressure. 

The intermediate coat vinyl was 
then applied over the whole interior 
surface with the same type of gun. 
The vinyl coating had a dry thickness 
of 2 to 2.5 mil, and a coverage of 260 
square feet/gallon/mil. 

The interior surface was sprayed 
in the same manner with a finish coat 
of high solids vinyl aluminum paint. 
It dried to a film thickness of 1 to 1.2 
mil, with a coverage of approximately 


SEDIMENTATION BASIN at Connells- 


ville, Pennsylvania. 


210 square feet/gallon/mil. The total 
dry film thickness of the entire paint- 
ing system on the interior surface 
was from 5 to 6 mil. This tank has 
been in service now for several 
months. 

All of the information for the 
painting of the tank at Wooster, Ohio, 
was supplied by the Virginia Erec- 
tion Corporation of Pittsburgh, Pa. 
The coating system was specified by 
Jones, Henry & Williams, Consult- 
ing Engineers, located at Toledo, 
Ohio. 


References 

1. Nocoro Epoxy Vinyl Paint System. 

2. Nocoro Epoxy Red Oxide Zinc Chro- 
mate Primer M-4800. 


. Nocoro Gray Vinyl Intermediate Coat 
M-4820. 


. Nocoro Aluminum Vinyl Finish Coat 
M-4902. 


. Same as Number 2. 
. Same as Number 3. 


. The exterior of the tank is coated using 
the same system with the exception that 
Nocoro Vinyl Aluminized Blue-Green 
M-4947 was used as a finish coat in 
place of Aluminum. 





Butrico Receives PHS Appointment 
Frank A. Butrico, Sanitary En- 


gineer, Director Grade, has been 
appointed to the position of As- 
sistant Chief Engineer for the Public 
Health Service in the immediate 
office of the Surgeon General and 
working directly with the Chief En- 
gineer, Mark D. Hollis. 

The creation of this new position 
follows the recommendations of the 
Study Group on the Public Health 
Service Mission which urged a 
strengthening of the Service’s top 
administrative structure, together 
with greater emphasis on leadership 
and coordination of the Service's 
increased activities in both environ- 
mental health and in comprehensive 
health services in states and local 
communities. 


Mr. Butrico is a career officer in 
the Public Health Service Commis- 
sioned Corps, having begun this serv- 
ice in 1944 in Washington, D. C., 
with the Interstate Carrier operation. 
Successive assignments included As- 
sistant Chief of the Interstate Carrier 
Program, Assistant Regional Engi- 
neer for the New York Regional 
Office of the Service, and Chief, 
Engineering Resources Program, in 
the Washington Headquarters since 
1955. These positions involved leader- 
ship in the broad range of sanitary 
engineering activities. 

In 1960 Mr. Butrico was assigned 
by the Surgeon General as Execu- 
tive Director of the staff which 
planned and organized the recently 
held first National Conference on 


Water Pollution, called by direction 
of the President. ; 

He has represented the Service 
and engineering societies at both na- 
tional and international gatherings ; 
he is the author of numerous papers 
in professional journals and other 
publications on a variety of sanitary 
engineering problems; and is either 
a member or active nationally as an 
officer or committee chairman in 
such groups as the National So- 
ciety of Professional Engineers, the 
ASCE, the American Public Health 
Association, the WPCF, the AWWA 
and related societies. He is also a 
Diplomat of the American Academy 
of Sanitary Engineers and a mem- 
ber of the Board of Trustees of the 
American Sanitary Engineering In- 
tersociety Board. 
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fusing The Phenol Frenzy" 


@ FANTASTIC IS THE WORD to de- 
scribe the role of phenol in pollu- 
tion control. Few water constituents 
receive so much attention. Argu- 
ments, discourses, schools, studies, 
surveys, laws and regulations are 
concerned with it. 

Why? In that single-syllable ques- 
tion lies the essence of the problem. 
A wrong answer has directed the 
activities of scores of people. A cor- 
rection can offer direction toward ac- 
complishment. 

Actually, the wrong response re- 
sulted from an incompleted line of 
reasoning. It was not the result of 
reasoning but merely an expression 
of something everybody thought they 
knew: phenol causes taste and odor 
in water supplies. 

The fully completed line of rea- 
soning would have shown that the 
objective of the pollution control pro- 
gram was the protection of public 
water supplies from taste and odor. 
The logical sequel would have been 
to ask what the role of phenol is 
in taste and odor control. 

It must be recognized, once the 
short-range and limited thinking was 
accomplished, there was a tremen- 
dous expenditure of energy in gather- 
ing detail, data and misinformation 
on phenol. The results permitted con- 
flicting reports and ranges in con- 
centrations needed to put phenol un- 
der control. 


What Is Phenol? 


With nearly forty years of news- 
paper publicity on phenol, it is easy 
to assume everyone knows what 
phenol is. One more illustration of 
how erroneous assumptions can be. 
The lack of knowledge of what phe- 
nol is has not been confined to the 
man on the street. How others, pur- 
portedly familiar with the subject, 
have been developing new concepts 
will be shown later in this article. 

In simple terms, phenol is an or- 
ganic chemical. It can be obtained 
from coal. It is used as a germicide. 
It can be obtained at a drug store 





*Presented at the 1960 Industrial Wastes Con- 
ference, Purdue University. 
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under the name of carbolic acid. 
Its characteristics are such that an- 
alytical procedures commonly used 
for phenol in pollution control may 
be used to measure other similar 
types of compounds. 


Control of Phenol 


Obviously, if phenol has no role 
in taste and odor control, there would 
have been no basis for starting a 
fuss and furor on phenol. What its 
role was supposed to be was pointed 
up by a series of incidents. Occur- 
ence of chemical tastes at water 
plants located on rivers downstream 
from coke plants indicated the coke 
plants to be sources of trouble. Coke 
plants distill coal and recover coal 
tar products. An index of recovery 
is the chemical compound phenol. 
Phenol could be measured. Phenol 
concentration was the gauge used 
on the discharge. 





stream concentration. The Interna- 
tional Boundary Commission devised 
a combination: limiting the concen- 
tration in the stream and limiting 
the concentration in the effluent. 
Other states reasoned there must be 
a fallacy somewhere. If the stricter 
limits were needed, then the less 
stringent requirements were ineffec- 
tive. But if the less stringent require- 
ments were all that was needed, then 
why the more stringent regulations? 
So some followed the precedent of 
sewage treatment requirements and 
called for a percentage reduction in 
phenol concentration. Others just 
bided their time. Then there were 
those who required “everything fea- 
sible that could be done, be done”. 
This confusion failed to convince 
many in industry, as well as in state 
agencies, that stringent control on 
phenol was either reasonable or nec- 
essary. No great movement to install 


A HISTORY OF PHENOL and 
the attempts to Control its Effects 


This knowledge, gained forty 
years ago, was supplemented by data 
developed by the U. S. Public Health 
Service. The PHS learned that, and 
this quote comes from a paper pub- 
lished in the early twenties: “if the 
chlorine dosage is properly con- 
trolled”, chlorination of phenol will 
develop chloro-phenols that give ob- 
jectionable tastes and odors. What 
the conditions were for application 
of chlorine was not appreciated. Nor 
was full consideration given to the 
method of test. Only the result re- 
ceived any attention. 

State regulatory agencies placed 
limits on phenol. It was banned in 
Pennsylvania. Other states expressed 
the limit in terms of a concentration 
in the stream. Then there was a limit, 
as in West Virginia, on the concen- 
tration that could be added to the 





phenol treatment plants resulted. 

The confusion and arguments were 
augmented and encouraged by news 
that analytical methods measured 
not phenol alone but a whole series 
of organics called phenolics because 
they resulted from the method of 
test for phenol. The method meas- 
ured things that were not phenol 
but did not measure all phenol-like 
compounds, some of which have high 
odor. To add to the confusion came 
the word that phenols are not limited 
to coke plant discharges, the prime 
objective of the early studies, but 
are found in mountain streams from 
decaying vegetation, in sewage treat- 
ment plant discharges, in the urine 
of rabbits and pregnant mares, in 
the wash off macadam roads, and 
in countless other sources. 

This array of sources alone should 





have caused a new look at the phenol 
problem. It would even seem logical 
that it could effectively silence the 
advocates of a zero phenol limit con- 
trol. For what is accomplished, if 
all phenol is removed from coke 
plant discharges and the stream con- 
tinues to carry phenol from other 
sources, including nature? In the 
interests of justice and consistent 
with the reasoning used to justify 
effluent standards that would require 
everyone to provide the same degree 
of treatment, all discharges of phenol 
should be included in the prohibition. 
The obvious impossibility of con- 
trolling some should argue for relief 
for the others. 

However, the only regulation that 
provided a basis to show that a dis- 
charge was not responsible for me- 
dicinal taste due to phenol was the 
one that prohibited any phenol in 
the effluent. 

Data from different water treat- 
ment plants showed a consistent in- 
consistency. Strong medicinal odor 
occurred when the phenol concen- 
tration was 2 parts per billion, and 
even at times when there was no 
measurable phenol concentration. Yet, 
at times when the phenol concentra- 
tion was in excess of 50 ppb there 
was no reported taste or odor. 

If a medicinal taste could develop 
at a water plant at concentrations 
equal to or below the sensitivity of 
the method for phenol, then the only 
guarantee a given discharge did not 
cause taste due to phenol would be 
to provide zero phenol in that dis- 
charge. If there could be relatively 
high concentrations of phenol at a 
water plant with no taste or odor, 
what is the justification, either eco- 
nomic or moral, for requiring ab- 
sence of phenol in a discharge? 


Role of Phenol 


It seems hard to believe, with our 
National bent on collecting reams of 
data routinely on trivia as well as 
on important items, all of which are 
averaged and filed, there should be 
an exception in the case of phenol. 
Phenol, the “bad boy” in the opera- 
tion of water plants, was measured 
only when trouble occurred. When 
there was no trouble, phenol was 
ignored. Other analytical tests were 
daily routine. 

So, when the data were analyzed, 
the lowest concentration of phenol 
found at the time of trouble was 


judged guilty of causing trouble. 
Whether it was guilt by association 
or guilt due to responsibility was not 
considered. 

The analysis also failed to note 
whether there were any other changes 
in water quality or characteristics 
coincident with the bad tasting wa- 
ter. There was a single-minded cor- 
relation intended. There was no need 
to look further because the answer 
to the question, Why? that had been 
accepted, was that phenol causes 
taste and odor. 

This smug complacency of sani- 
tary engineers and chemical engi- 
neers who were busy designing fa- 





NOW, JUST WHAT 
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open reluctance by many in both 
regulatory agencies and the water 
industry to accept it on any other 
basis than as an effort on the part 
of the company to avoid the cost of 
installating additional treatment fa- 
cilities. It was considered an act to 
sabotage the accepted pollution abate- 
ment programs. 

The data had been offered in toto 
as the findings at a single water 
plant (Beaver Falls, Pa.) with the 
suggestion that other plants be 
checked to confirm or refute the 
findings. Rather than make a field 
check, the groaners and critics re- 
sorted to the proposition, based on 


IS PHENOL’S ROLE 


in the story of water pollution? 


cilities to destroy phenols at water 
and waste treatment plants, and of 
chemists who professed to know wa- 
ter treatment plant operation, was 
rudely shocked by news that a steel 
company working with a nearby wa- 
ter treatment plant had shown phenol 
present on 191 of 197 consecutive 
days with medicinal or chemical 
tastes reported on only 25 days. The 
shock was aggravated by the addi- 
tional information that there was no 
correlation between phenol concen- 
tration and taste trouble. 

The data were developed because 
a Philadelphia lawyer had to be 
shown what everyone else supposedly 
knew. It is a sad commentary on 
the sanitary engineering profession, 
but one more illustration of an age- 
old adage: we couldn’t see the forest 
because of the trees. 

But the news startled the profes- 
sion sufficiently to introduce a new 
reasoning process. The question, 
Why? was raised again. Why was 
there so much emphasis on phenol? 
Then the answer was obvious: to 
protect water supplies from taste and 
odor. Two further questions were 
immediately apparent : 

1. What is the role of phenol in 

taste and odor control ? 

2. Will control of phenol alone 
protect water supplies from all 
taste and odor trouble? 

These questions were not apparent 
to all immediately. Since it was a 
steel company, the Youngstown 
Sheet and Tube Company, that had 
done the analytical work, there was 





the long-standing answer to the ques- 
tion, Why?, that since phenol causes 
trouble, it should be controlled and 
after that is accomplished other com- 
pounds would be considered. The ob- 
jectors had difficulty apparently in 
recognizing there is a difference be- 
tween saying “phenol causes trouble” 
and “phenol under certain limited 
conditions can cause trouble”. Their 
proposition offered no solace to the 
water plant that suffered from non- 
medicinal type odors. 


There were some notable excep- 
tions to this reaction. The State of 
Ohio, for example, offered every en- 
couragement to the steel company to 
find answers to the questions. It 
shared with the Beaver Falls water 
company the concern over troubles 
at the water plant and knew that, 
until the troubles ceased, Ohio and 
its industries would be subject to 
criticism. Republic Steel Corporation, 
Koppers Company and Sharon Steel 
joined forces with the Youngstown 
Sheet and Tube Company and the 
Beaver Falls water plant to develop 
data needed to answer the questions. 
New York State began to obtain data 
from the Niagara Falls area, and 
Mr. George Moore of the State De- 
partment of Health also found that 
there was no correlation between 
phenol concentration and taste trou- 
ble. He did report a high increase in 
chlorine demand at times of trouble. 
He also noted that the demand could 
not be attributed to phenol. 


Steel companies along the Ohio 
and Monongahela Rivers set up rou- 
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tine sampling and analysis programs 
that measured phenol irrespective of 
trouble. 

Added guidance came from Mr. 
Tom Powers of the Dow Chemical 
Company. He had learned that odor 
control was the objective, not phenol 
control, and he had learned that odor 
could be considered and measured 
as an entity. He also investigated 
the chemistry of chlorine-phenol re- 
actions. 


What Were the Findings? 

These activities were directed to- 
wards obtaining data to answer both 
questions, but with a change in em- 
phasis. The role of phenol in taste 





and odor control was now incidental 
to the desire to learn whether taste 
and odor control per se was feasible. 
If odor could be considered an entity 
and sources of odor traced without 
necessity for detailed chemical anal- 
yses, (that are yet to be developed), 
a major breakthrough in pollution 
abatement would be accomplished. 
The forty years of work on phenol 
as a contaminant would not have to 
be duplicated for every distinct or- 
ganic pollutant. A myriad of analyti- 
cal procedures would not be needed. 
Volumes of regulations limiting con- 
centrations would not come into be- 
ing, and relief for water plants would 
not have to wait for the hazy and 
distant future. 

But there still existed that core of 
experts who argued that since there 
are phenol limits on the books, con- 
trols must be instituted. For their 
benefit, as well as for academic ad- 
vancement, the necessity to define 
the role of phenol remained. This 
group never seems to recognize there 
are also limitations on taste and odor, 
as such, on the books that should 
also excite controls. Since phenol is 
considered alone, it offers no comfort 
to argue that the satisfactory accom- 
plishment of odor quality negates the 
need to meet phenol requirements. 

The findings reported here came 
from work on the Mahoning-Beaver 
Rivers. As yet there have been no 
data offered by others to dispute the 
conclusions. The contrary has been 
true. 


Detailed findings have been re- 


WATER & SEWAGE Works, April, 1961 


LET’S CONSIDER ODOR CONTROL PER sE 


ported by this author in other pa- 
pers. Rather than review them again, 
the generalized summary is presented. 

On odor control per se, here are 
the results : 


1. Odor can be considered as an 
entity and measured as such, The 
arguments advanced for so long by 
the USPHS and others that odor 
is too subjective to permit compara- 
tive measurement have been effec- 
tively rebutted by clinical testing and 
stream survey work. There is no ar- 
gument against odor being subjec- 
tive. The difference lies in applica- 
tion. The PHS attempted to find the 
sensitivity of individual responses 
to trace concentrations. The river 


survey work looked for changes in 
odor and causes of the changes. The 
river survey does not need the sensi- 
tivity of a jeweler’s tools to find 
changes in intensity and characteris- 
tic that will be reflected by a water 
user. 

There is an acceptable odor de- 
termination technique. It was devel- 
oped by Dow. It has, subsequent to 
the clinical and field testing work, 
been recommended by the Joint Com- 
mittee on Uniformity of Methods of 
Water Examination panel on odor. 
There is agreement on determining 
odor intensity. There is agreement 
that uniformity on odor characteristic 
is not yet feasible. 


2. Changes in odor intensity at a 
water plant can be traced back to the 
cause. But it takes field work and 
cannot be done by directive. It takes 
an intimate knowledge of sources of 
odorous discharges and a determina- 
tion of key control points that will 


sectionalize the river and the dis- 


charges. 


3. Emphasize changes in odor. 
Odor troubles at all water plants 
are sporadic or variable in degree. 
All natural streams carry a base odor 
intensity due to the solubility of 
substances over which the runoff 
flows. This base then changes with 
normal discharges to it. The result 
may be agreeable or disagreeable. 
There may be variation in intensity 
or characteristic under either cate- 
gory. The base characteristic may be 
unpleasant and yet there can be oc- 
currences of odor that are decidedly 


more disagreeable or even obnoxious. 
The causes of these occurrences can 
be traced and controlled. The work 
on the Beaver-Mahoning Rivers 
showed a base characteristic at Bea- 
ver Falls of musty, septic odor that 
was traced to the continuous dis- 
charges of very large volumes of raw 
sewage. In addition, there were oc- 
currences of chemical odor. These 
were traced to several sources and 
control measures instituted. 

But, as an illustration of how this 
accomplishment has been deliberately 
misconstrued, note the comparison 
made between the odor level of water 
at Chanute, Kansas, when that city 
was recycling sewage during the re- 
cent drought and the odor intensities 
reported at Beaver Falls (see 
AWWA Journal April 1960). The 
intimation was that the work at Bea- 
ver Falls was intended to white wash 
industrial discharges. Three items 
deserve attention. The odor levels at 
Chanute were made on strongly chlo- 
rinated samples after de-chlorina- 
tion; at Beaver Falls the odors were 
reported as they actually existed. The 
second point: During a long work 
stoppage, when the majority of the 
upstream industrial discharges were 
shut off, the same base odor intensi- 
ty and characteristic existed at the 
water plant. And third point to note 
is that no reference is made in the 
comparison to the differences in odor 
methods used. 


4. Base odor characteristics vary 
too widely to permit a “cookbook” 
regulation to have any validity. The 
odor intensity of a discharge is no 
indication of the persistence of the 
odor downstream. Hence, a “cook- 
book” standard for an effluent is 
of no use if the tenet is accepted 
that discharge to a stream is a reason- 
able use of the stream as long as it 
does not interfere with subsequent 
water users. Even more, some pres- 
ently acceptable means of waste treat- 
ment, such as biological oxidation 
of phenols, develop their own odor 
levels and characteristics that are im- 
mune to further stream oxidation 
and can be reduced only by dilution. 


5. Consider not only industrial ef- 
fluents but also municipal sewers 
and sewage treatment plants, agri- 
cultural wash, reservoir drawdowns 
and pipeline breaks as not only po- 
tential but actual causes of trouble 
for water plants. The drawdown of 
oil from the top of a digester, dis- 





charged directly to the river, causes 
Beaver Falls trouble. So did the 
drawdown of a reservoir. The draw- 
down was from the bottom and it 
released volumes of water high in 
organics from decaying vegetation 
but low in oxygen. A pipeline break 
also ran into the water supply. 

6. Water treatment plant operators 
who will conscientiously perform 
odor determinations and who will 
work with upstream sources of waste 
can develop a knowledge of char- 
acteristic effects and potential 
sources. Most companies will coop- 
erate in such activity. Cities will also 
cooperate once they are alerted to 
their problem. 

7. A river can be sectionalized with 
key control points, such as a water 
plant or industrial water intake. No- 
tice of any trouble at one, sent to 
the next upstream points, will per- 
mit determination of the section of 
the river where the trouble origin- 
ated. The odor characteristic will 
help to further define it, and con- 
tact at possible sources can pin it 
down. 

8. Look for, and control, cleanouts 
or losses. The prime characteristic 
of odor trouble is that it is sporadic. 
Concentrate on slug discharges. 
Once control is obtained, an area 
study will determine possibilities for 
improving base odor intensity and 
characteristic. 

9. Routine analysis of chlorine de- 
mand at water plants will show the 
influence of the upstream organic 
load. 


10. Field work and area coopera- 
tion are vital necessities. However, 
most water plant operators, the tar- 
gets of consumer complaints and the 
objectors to laxity in pollution abate- 
ment, must show more interest and 
develop better data if the program 
is to be successful. 

On the subject of the role of 
phenol in taste and odor, here are 
some observations : 


1. The information that 2 ppb of 
phenol when chlorinated will cause 
objectionable chlorophenol odor was 
based on studies wherein 100 ppb of 
phenol was chlorinated incrementally 
and the portion of maximum odor 
intensity diluted with odor-free water 
until the threshold was determined. 
The original concentration of phenol 
divided by the number of dilutions 
was considered to be the concentra- 
tion of phenol that when chlorinated 





PERHAPS WE CAN PROFIT FROM THIS 


PHENOL 


would cause trouble. The fact that 
direct chlorination of 2 ppb of phenol 
did not duplicate results was attri- 
buted to errors in analysis of phenol 
concentration at that level. 

2. Chlorination of phenols to create 
chlorophenols results in a decrease 
in measurable phenol concentration. 

3. Work by the Dow Chemical 
Company has shown that, when the 
phenol concentration is 2 ppm, stoich- 
iometric requirements of chlorine will 
cause reaction to go to complete oxi- 
dation of phenol. When phenol con- 
centration is 20 ppb, more than 100 
times the stoichiometric requirements 
are needed. 

4. Studies on phenol potential to 
cause trouble have been based for 
the most part on laboratory studies 
on pure compounds. The results, in 
terms of threshold concentrations as 
noted above, show only comparative 
data. Actual stream or water plant 
effects are not known. 


5. Chlorine has an affinity for 
many substances in preference to 
phenol. When marginal chlorination 
is employed at a water plant, as at 
Beaver Falls, the chlorine can be 
consumed with no reaction on phenol. 
This is evidenced by: (a) no chloro- 
phenol odor, and (b) no reduction 
in measurable phenol concentration. 

6. Concentration of phenol at a 
water intake, then, is no criterion 
or indication that trouble will occur. 


7. When a slug of organics reaches 
a water plant and causes an increase 
in chlorine demand, there may be a 
large increase in chlorine dosage. 
With the higher chlorine potential, 
reactions can occur with organics 
that will not occur with lower chlo- 
rine dosages. Under such conditions 
there is a greater likelihood of re- 
action with phenol to create chloro- 
phenols. If the organic chlorine de- 
mand is greater than the dosage, 
there may be consumption of the 
chlorine by other organics before the 
chlorine-phenol reaction goes to com- 
pletion. Chlorophenol odors can re- 
sult. 

8. The intensity of the chlorophenol 
odor is not dependent solely on the 
phenol concentration. In fact, at 
Beaver Falls no correlation existed. 


FRENZY 


A correlation between odor intensity 
and chlorine demand, the measure of 
other organics, did exist. 


Phenol Can Provide Real Guidance 


Cannot this four-decade hassle 
with phenol teach us that the funda- 
mental question in any pollution con- 
trol study is, Why? Without a know- 
ledge of the objective or analysis of 
the reason, our course is without 
direction. The knowledge of an ob- 
jective will permit coordination of 
chemistry, engineering and adminis- 
tration. 

Consider these examples : 

1. Definitions—Review definitions 
used in chemical analyses, the defini- 
tions used by administrative agencies, 
the definitions that start the engineer 
on a design problem. In few in- 
stances are the definitions expres- 
sions of fundamentals, For the most 
part, the definition is an analytical 
procedure. Every variation of the 
method automatically causes a change 
in the definition. Unless the defini- 
tion is fundamental, how can there 
be a reconciliation of methods? Even 
more, with analytical groups work- 
ing on modifications of methods con- 
tinuously, how will they ever recog- 
nize a completed job? 

2. Correlative effects—With an en- 
gineer’s innate desire to reduce every- 
thing to a mathematical certainty (he 
calls it a criterion of design) the 
push for “cookbook” limits resulted. 
This was encouraged by administra- 
tive heads of regulatory agencies who 
could use such figures to define com- 
pliance. Mention of synergistic or 
antagonistic effects of different 
wastes is held by many as an attempt 
to impede progress. One of the big 
difficulties of this approach is that 
the criteria are administered as though 
each existed independently of the 
others. A limitation on temperature 
to protect fish in a stream where 
the pH is 3 is ridiculous. Design 
of a plant to reduce BOD by a fixed 
percentage is no guarantee that the 
effluent will not create a taste prob- 
lem at a downstream intake. The 
only remedy is to resort to the ques- 
tion, Why? when treatment is con- 
sidered. If the answer is to protect 


Water & SEWAGE Works, April, 1961 





144 


stream uses, then all effects on stream 
uses demand evaluation. Engineering, 
not a “cookbook”, is needed. 
Chemists are guilty of the same 
sin. A figure in a data column seems 
at times to be the objective. Sus- 
pended solids, for example, are meas- 
ured presumably to determine effect 
of a discharge on a stream. A dry 
weight is recorded. There is no in- 
dication of particle size, settling char- 
acteristics, density, color or other 
gauges of the time effect. The sad 
part is that too often they are not 
even considered. Few point up ap- 
parent inconsistencies in the data. 


The actual method used is usually 
not noted. Yet we compare data as 
though the figures were comparable 
and sacrosanct. 

3. Coordinated objectives—When 
an aquatic biologist can report that 
a stream became sterile from aerial 
dispersion of pesticides and not even 
consider whether the stream is used 
for public water supplies, something 
vital is missing. There is a real need 
to give more than lip service to cor- 
relating the sciences in water studies. 
The fundamental complaint is that 
each field wants to direct the pro- 
gram and each lacks an appreciation 


of the others’ talents. The funda- 
mental trouble actually is that the 
question, Why? has not been asked 
and* answered completely. The an- 
swer would show the weaknesses and 
talents of all. 

The full utilization of our water 
resources requires answers to many 
Why? questions. That need should 
be sufficient to engender a fusion 
of our energies instead of their dis- 
sipation in confusion. A fusion of 
the phenol frenzy now will set the 
stage for progress in other aspects of 
water utilization. 





AWWA 8lst Annual Conference 


The American Water Works Association has an- 
nounced its technical and social programs for its 81st 
Annual Conference, to be held June 4-8, in Detroit, 
Mich. A record attendance of 3,500 is expected to be 
present when C. F. Wertz, Director of the Department 
of Water and Sewers, Miami, AWWA President, opens 
the meeting. 

Cobo Hall’s facilities are a feature in themselves. 
AWWA’s 200-booth exhibit won’t even begin to crowd 
the exhibit hall. The technical meetings will be held in 


the air-conditioned comfort of new and attractive meet- 
ing rooms, and all of the entertainment will be centered 
in one or another of the Hall’s facilities. 

Chairman of the Convention Management Committee 
is Gerald Remus, General Manager of the Department 
of Water Supply in Detroit. Under his guidance, all 
500 of the Michigan Section’s members will function as 
hosts and working committeemen. Responsible for the 
technical program is E. Shaw Cole, President, Pitometer 
Associates, New York, and his committee. Exhibit man- 
ager is John G. Stewart, Manager, Water & Sewage 
Works Manufacturers Association, New York. 





Detroit Technical Program 


SESSION |— MONDAY AM 


AWWA Progress C. F. WERTZ 
Financing Water Utilities 
MILTON J. REDLICH 
‘Water Resources in the U.S. 
Senator RoBerT S. KERR 


SESSION 2— MONDAY PM 


What is Adequacy in Water Utility 
Operations—Symposium 
Led by GERALD E. ARNOLD 
Managerial Qualifications 
JACK McCULLOUGH 
Consumer Service M. D. LUBRATOVICH 
Rates HENRY J. GRAESER 
Plant Facilities WILLIAM R. SEEGER 
Accounting Practices 
RALPH L. SWINGLEY 
Engineering and Engineering Rec- 
ords E. JERRY ALLEN 
Planning JAMES W. MACLAREN 
Public Relations JOHNIE E. WILLIAMS 


SESSION 3— MONDAY PM 


Experiences With Anthracite Sand Fil- 
ters WALTER R. CONLEY JR. 
Discussion THomas R. CAME 
The Nature of Organic Color in Water 
A. P. Biack & JOSEPH SHAPIRO 

Instrumentation and Automation 
ELLwoop H. ALDRICH 


SESSION 4— TUESDAY AM 
Open Session—Committee on Professional and 
ministrative Practice 
SESSION 5— TUESDAY AM 


Mineral Salt Tolerances in Irrigation 
Water L. V. WiLcox 


Removal of Algae by Microfilters 
A. E. BERRY 
Physiological and Health Aspects of 
Water Quality—Committee Report 
HERBERT O. HARTUNG 
Water Quality Standard 
E.Lwoop L. BEAN 


SESSION 6— TUESDAY PM 
Open Session—Committee on Standardization 


SESSION 7— TUESDAY PM 


Water Resources and Problems of 
Michigan NORMAN BILLINGS 
Water Quality—Joint Discussion 
Pathogens BEVERLY W. MILLER 
Detergents S. KENNETH LOVE 
Preventing Contamination of Our 
Water Resources PAUL BOLTON 
Food and Paper Processing Waste 
Disposal Practices 
RICHARD L. WOODWARD 


SESSION 8— WEDNESDAY AM 

What AWWA Does for You 

JOHN W. CRAMER 

Report of Committee on Aims and 

Objectives FreD A. EIDSNESS 

HydrologicProcesses of Water, Snow, 
and Ice at High Altitude 

FreD A. CAMP 


SESSION 9— WEDNESDAY PM 
Water Quality As It Affects Manage- 
ment—Joint Discussion 
Relationships With U.S. Public 
Health Service OMAR C. HOPKINS 
Technical Surface Water Aspects in 
the Great Lakes Area 
ARTHUR RYNDERS 
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Technical Ground Water Aspects in 
the Great Lakes Area 

LYNN M. MILLER 

A Case History of Public Relations 

Leo Lovis 


SESSION 10— WEDNESDAY PM 


Colorado River Study 

FLoyp E. DOMINY 
Duplicate Water Storage J. Ray HEATH 
Water Supply on the Moon 

Harry &. Lowe JR. 


SESSION 11 — THURSDAY AM 


Open Session—Water Utility 
Advancement Committee 


SESSION 12— THURSDAY AM 


Progress in| Saline Water Conversion 
—Task Group Report 
ROLF ELIASSEN 
Operating Results in Four Filtration 
Plants in Detroit 
ALBERT M. SHANNON 
—Committee Reports 


SESSION 13— THURSDAY AM 


Maintaining Quality in Distribution 
Systems—Joint Discussion Led by 
FRANK E. DOLSON, OscaR GUL- 
LANS, H. C. MEDBERY, BENJAMIN 
C. NesIn & H. J. ONGERTH 
Pressure Zoning and Maintenance of 
Distribution Systems 
E. S. MAMRELLI 
Right-of-Way Acquisition 
HENRY J. GRAESER 
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Theory and Practice of Activated 
Sludge Process Modifications 


@ THE PAST DECADE has seen increased interest in 
the application of the activated sludge process to the 
treatment of sewage and industrial wastes. In order 
to increase the efficiency of the process and reduce 
capital and operating costs, various process modifica- 
tions have been developed. Research advances on the 
mechanism of the process have led to improved de- 
sign methods. It is the purpose of this paper* to re- 
view these recent developments as they apply to sev- 
eral modifications of the activated sludge process and 
to discuss recent performance data from these processes. 


Mechanism of the Activated Sludge Process 


When an organic waste is contacted with biological 
sludge, BOD is removed by several mechanisms. Sus- 
pended and finely divided solids are removed by ad- 
sorption and coagulation. A portion of the soluble or- 
ganic matter is rapidly removed by absorption and 
stored in the cell as a reserve food source. Additional 
dissolved organic matter is progressively removed dur- 
ing the aeration period resulting in the synthesis of 
sludge and the production of carbon dioxide and water. 
The rate of BOD removal after initial absorption de- 
pends primarily upon the concentration of BOD to be 
removed and the concentration of active sludge solids. 
The reactions involved in the removal of soluble BOD 
from solution during bio-oxidation can be interpreted 
as a three-phase process : 

a. An initial removal of BOD on contact of a waste 
with a biologically active sludge which is stored in 
the cell as a reserve food source. 

b. Removal of BOD in direct proportion to biologi- 
cal sludge growth. 

c. Oxidation of biological cellular material through 
endogenous respiration. 

At high BOD concentrations the rate of BOD re- 
moval is independent of concentration and is directly 
proportional to the concentration of activated sludge 
present. BOD removal under these conditions is ex- 
posed by Equations 1 and 2, Table 1. At low BOD 
concentrations, the rate of removal becomes BOD con- 
centration dependent and removal becomes directly pro- 
portional to both the concentration of activated sludge 
solids and the BOD remaining in solution. Wuhrmann, 
et al,!8 has shown that the rate of removal of simple 
specific compounds is usually linear with time and 
sludge solids concentration to very low substrate levels, 
less than 1 ppm. The kinetics of these reactions are 
explained by the laws governing enzymatic reactions. 
The removal of phenol by activated sludge appears to 
follow this linear relationship. The complex nature of 
sewage and many industrial wastes causes a decreas- 
ing BOD removal rate as oxidation proceeds since the 


*Presented at 1960 Annual Meeting, Michigan Sewage and Industrial 
Wastes Assoc. 


by W. W. ECKENFELDER, Jr. 
School of Engineering 
Manhattan College 
New York, N. Y. 


various waste components differ in the ease with which 
they are oxidized. In some waste oxidation systems 
this results in long detention period requirements for 
high BOD removal. The mathematical relationships 
governing BOD removal and sludge growth for various 
operating conditions have been formulated by several 
investigators' ?**, The relationships are summarized in 
Table 1. The BOD removal and sludge growth rela- 
tionships are schematically shown in Figure 1. 

Four modifications of the biological sludge process 
will be discussed in this paper namely, the conven- 
tional activated sludge process, the contact-stabilization 
process, total oxidation and the aerated lagoon. 


Conventional Activated Sludge 


In the conventional activated sludge process, waste 
is mixed with biological sludge and aerated for a pre- 
determined period. The aerated sludge-liquid mixture is 
then separated by sedimentation and the settled sludge 
returned for admixture with fresh waste. The aeration 
period is determined by the BOD of the waste, the 
concentration of mixed liquor solids and the desired 
BOD removal efficiency. 

In the case of low BOD wastes, e.g., sewage, paper 
mill wastes, etc., the process usually operates over the 
range B-C (Fig. 1). This requires an aeration deten- 
tion period of t; and results in a sludge accumulation 
of AS». The mathematical relationships governing BOD 
removal under these conditions is shown by Equations 
3—7 in Table 1. Conventional activated sludge 
treatment of domestic sewage usually operates over a 
BOD loading range of 0.2—0.4 lbs BOD/day/lb aera- 
tion solids®. For aeration solids levels of 2000 ppm 
this requires aeration detention periods of 4—6 hours. 
A major part of the BOD is removed in the first 
few minutes of aeration by biosorption and floccula- 
tion. Oxidation and synthesis occur during the remain- 
der of the aeration period. Since oxygen utilization 
is intimately associated with BOD removal and sludge 
growth, the oxygen demand rate curve will approxi- 
mately follow the BOD removal curve. In the con- 
ventional process this results in a high initial demand 
rate followed by a rapid decrease to the endogenous 
rate toward the end of the aeration period. For average 
sewage strengths the oxygen uptake rate will vary from 
60 ppm/hr at the head end of the aeration tank to 
approximately 15 ppm/hr at the outlet end. Tapered 
aeration is necessary to follow this demand rate curve. 
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Table | 
Summary of Biological Oxidation Kinetics 





Condition 
. High BOD Wastes 


2.3 ca(( + 


. High BOD wastes 


. Low BOD wastes 


. Complex wastes 


dL 


dt 


. Complex wastes 


ni 


dL 


. Complex wastes 


L dt 


BOD Removal Equation 


a 


Lr 
= Kat 
, 


acct 1, 
+ mt) 


e Remarks 


applicable when the initial 
BOD/sludge ratio ex- 
ceeds 2; applies only when 
BOD removal is independent 
of BOD concentration (usually) 
at BOD levels above 200-300 


ppm. 


solids 


applicable when initial BOD 


sludge ratio is less than 2. 
Same limitations as equation 


(1) 


describes course of BOD re- 
moval for single substrates with 
initial BOD's less than 300 ppm. 


— (Ke) at 
+ Ine 


Equations 4, 5, and 6 estimate 
BOD removal from complex 
waste substrates in which the 
removal rate decreases with 


time or concentration 


Lyn 
= Ke on L 
dt Le 


. Complete mixing Lr t ) 


defines removal from complete- 


L ly mixed aeration tanks 
a 





Nomenclature: a 


— fraction of BOD removed converted to sludge 


— sludge growth rate constant 
— BOD removal rate constant 


— initial BOD concentration 


— BOD removed 


,n — retardent constants 


— average sludge solids concentration 


— initial sewage solids 
— time 


concentration 





Process modifications such as step 
aeration in which the sewage is add- 
ed to the aeration tank in increments 
down its length or complete mixing in 
which the sewage is added along the 
length of the aeration tank will equal- 
ize the oxygen demand throughout 











eens =" 


—" 


Fig. 1. SCHEMATIC OF the activated 
sludge process. 
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the aeration tank at its mean rate. 
This will insure more uniform dis- 
tribution of oxygen and maintenance 
of dissolved oxygen. 

Mixed pulp and paper mill wastes 
have been treated by the conventional 
process at the West Virginia Pulp 
and Paper Company, Covington, Va.® 
for several years. Recent operating 
data are summarized below: 


Average Performance for Noy.-Jan., 1960 
Activated Sludge Plant— 
West Virginia Pulp & Paper Co., 
Covington, Virginia 


Flow, mgd 

BOD, ppm 

Suspended solids, ppm 

Ibs BOD applied/day/Ib 
aeration sludge 

Mixed liquor suspended solids, 


ppm 

Sludge volume Index 
Recycle sludge (%) 
Aeration Detention, hrs. 

% BOD removal 

Ibs N/100 Ibs BOD removed 
Ibs P/100 Ibs BOD removed 


BOD removal from this waste fol- 
lows a retardent reaction whereby 
65—75 per cent of the BOD is rapid- 
ly removed from solution in the first 
hour of aeration and the remainder 
at a progressively decreasing rate. 
BOD removals in excess of 85—90 
per cent consequently require long 
aeration detention periods. The mean 
oxygen utilization was found to vary 
from 35.3 ppm/hr/1000 ppm sludge 
at the influent and of the aeration 
tank to 8.9 ppm/hr/1000 ppm sludge 
at the effluent end. BOD removal 
relationships from a mixed pulp and 
paper mill waste are shown in Figure 
2. 

In the case of high BOD wastes 
(BOD> 500 ppm), the process op- 
erates over the range A—C (Fig. 1). 
For high BOD removals the deten- 
tion period is increased to te and 
the excess sludge accumulation to 
ASe. Down to a limiting concentra- 
tion of BOD, the BOD removal is 
approximately linear with sludge con- 
centration and time, (E-F) Fig. 1; 
Equations 1 and 2, Table 1. Below 
this BOD concentration the rate of 
removal is concentration dependent. 
The oxygen utilization rate will re- 
main at a constant or a slightly in- 
creasing value over the range E—F. 
Below point F, Figure 1, the uptake 
rate will rapidly decrease and level 
out at the endogenous rate. In the 
treatment of pharmaceutical waste’ 
the BOD removal rate averaged 200 
ppm/hr/1000 ppm sludge to a limit- 
ing concentration of approximately 
400 ppm. At lower concentrations the 
removal rate progressively decreased. 
In the treatment of phenolic wastes 
with an initial phenol concentration 
of 800 ppm, by the activated sludge 
process, the removal rate of phenol 
averaged 0.75 Ibs phenol removed/ 
day/lb aeration sludge. This removal 














tt xe F Ks 
Fig. 2. BATCH AND continuous oxida- 
tion relationships at low BOD concen- 
trations. 





was linear with time and aeration 
solids. The sludge accumulation in 
the process was 0.16 lbs VSS/Ib 
phenol removed. 

Oxygen utilization rate will remain 
at a constant or a slightly increasing 
value over the range E—F. Below 
point F, Figure 1, the uptake rate 
will rapidly decrease and level out 
at the endogenous rate. In the treat- 
ment of a pharmaceutical waste’, 
the BOD removal rate averaged 200 
ppm/hr/1000 ppm sludge to a limit- 
ing concentration of approximately 
400 ppm. At lower concentrations 
the removal rate progressively de- 
creased. 


Contact Stabilization 

When a high percentage of the 
BOD is rapidly removed by biosorp- 
tion after contact with well aerated 
activated sludge, the contact—stabili- 
zation process can be advantageously 
employed. In this process waste is 
aerated with stabilized sludge for a 
short contact period, usually 30—60 
minutes. The mixed liquor is then 
separated by sedimentation. The set- 
tled sludge is transferred from the 
clarifier to a sludge stabilizer where 
aeration is continued to complete the 
oxidation and to prepare the sludge 
for BOD removal from fresh incom- 
ing waste. The process is schematical- 
ly illustrated in Figure 3. 

When the BOD removal rate is 
too low to attain the desired overall 
BOD removal in a short contact pe- 
riod, the aeration contact period can 
be extended to attain the additional 
desired removal. This additional re- 
moval is indicated in Figure 3. 

The magnitude of the initial re- 
moval is dependent on the conditions 
of the sludge when it is in contact 
with waste and on the waste char- 
acteristics. If the sludge has had an 
insufficient period of aeration prior 
to contact with waste, previously 
stored BOD will not be completely 
metabolized and the initial removal 
will be reduced. Results reported by 
the Water Pollution Research Lab- 
oratory® showed that %4 hour aera- 
tion after contact of sewage with 
sludge resulted in a progressive loss 
of clarifying power while two hours 
aeration maintained a continued high 
degree of clarification. On the other 
hand, excessively long sludge aeration 
periods result in extensive endogen- 
ous respiration and resulting loss in 
BOD removal capacity of the sludge. 
Wuhrmann® demonstrated a rapid re- 
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CONCENTRATION OF BOD REMAINING IN SOLUTION 











AERATION TIME 
Fig. 3. SCHEMATIC OF contact-sta- 
biltze 


tion process. 


duction in the removal rate of lactose 
by activated sludge with sludge aera- 
tion periods up to 216 hours. The 
relation between sludge aeration or 
stabilization time and BOD removal 
for various contact periods is shown 
in Figure 3. The data in Figure 3 
were obtained by aerating sludge with 
a mixture of domestic sewage and 
textile mill waste for 15 minutes, 
separating the sludge, and aerating 
the sludge with waste for 0.25, 1.0 
and 1.5 hours after the indicated 
stabilization periods. It is apparent 
from Figure 3 that for a contact pe- 
riod of 0.25 hours, a_ stabilization 
period of 2—6 hours is necessary to 
maintain the BOD removal capacity 
of the sludge. Increasing the contact 
period to one hour permits some oxi- 
dation of the absorbed BOD and re- 
duces the stabilization requirement to 
1 hour. 

The required stabilization period 
will depend on the magnitude of in- 
itial BOD removal and on the con- 
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tact detention period. Increasing the 
contact period permits some oxida- 
tion of absorbed organics and reduces 
the required stabilization period. A 
substantial increase in the contact pe- 
riod will permit complete oxidation 
of the absorbed organics and elimi- 
nate the need for stabilization. This 
is then a conventional activated sludge 
process. Increasing the concentration 
of mixed liquor suspended solids will 
decrease stabilization requirements 
for the same BOD loading since the 
BOD removal per unit sludge mass 
will be reduced. Under these condi- 
tions less time is required for the oxi- 
dation of the absorbed BOD in the 
stabilization tank. 

The contact stabilization process 
has been employed for the treatment 
of domestic sewage at Austin, Tex- 
as’ and Bergen County, New Jer- 
sey". Pilot plant and full scale plant 
studies were reported employing this 
process for the treatment of cannery 
wastes!*, High BOD reductions 
have been reported in the application 
of this process to the treatment of 
pulp and paper mill wastes’*. BOD 
reductions in excess of 85 per cent 
have been found in the treatment of 
a mixture of domestic sewage and 
textile wastes'*. The performance of 
the contact-stabilization process treat- 
ing these wastes is summarized in 
Table 2. 


Total Oxidation 


Total oxidation, by definition, is 
a process so designed that the biologi 
cal sludge produced by synthesis is 
consumed by auto-oxidation. In or- 





Table 2 
Performance of the Contact-Stabilization Process 


Detention, hee. 


Stabili- 


Waste BOD Contact 
0.24 
1.30 
0.18 


zation 


Sewage 
Sewage 
Sewage 
Sewage 
and Textile Mill 
Sewage 
and Textile Mill 
Pulp & Paper 
Pulp & Paper 
Pulp & Paper 
Tomato cannery 
Tomato cannery* 450 
Tomato & apple 492 
Peach & tomato 740 


1.60 
4.25 
1.00 
0.60 5.50 
1.10 
0.50 
1.00 
2.00 
0.80 
0.35 
1.00 
0.65 


*Aero-Cyclater Stabilizer Pilot Plant 


Suspended Solids, ppm 


Stabili- % % BOD 
Contact zation RecycleReduction Reference 
3251 5218 100 
2239 8629 44 
2500 4500 100 


2950 6950 67 
3200 7900 7\ 
6360 — 25 
4642 — 100 
5980 — 25 
2250 3600 100 
2250 
2500 
3600 


4400 100 
5900 100 
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Fig. 4. BATCH TREATMENT of dairy wastes. 


der to accomplish this oxidation, the 
aeration detention period must be in- 
creased from t, to ts (Figure 1). 
The process then operates over the 
range B—D and the sludge accumu- 
lation, A s theoretically approaches 
zero. 

In practice, it has been shown that 
the auto-oxidation of biological sludge 
does not follow first order kinetics, 
but rather follows a retardent re- 
action in which the rate of oxida- 
tion decreases with time or concen- 
tration. This is because of the vari- 
ous cellular constituents differ in 
their ease of oxidation. A portion 
of the cellular material is highly re- 
sistant to oxidation and results in an 
accumulation in the process. McKin- 
ney’ and Kountz et al'® have in- 
dicated that the non-oxidizable solids 
build-up from the auto-oxidation of 
biological sludge may amount to 25 
per cent of the sludge formed. If non- 
oxidizable suspended solids are pres- 
ent in the incoming waste the solids 
build-up will be greater. In small in- 
stallations, this excess sludge accum- 
ulation can be removed at intermit- 
tent intervals by tank truck. 

The total oxidation process can ei- 
ther be designed as a continuous sys- 
tem in which the aeration detention 
period is usually 24 hours or as a 
batch fill and draw system. The batch 
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system is most adaptable to industrial 
wastes of sewages in which the total 
waste flow is received over 8—12 
hours. The operation of a batch sys- 
tem involves aeration, settling and 
decantation from a single tank. This 
sequence of operations for a dairy 
waste is shown in Figure 4. 

Since the detention period required 
for BOD removal is considerably less 
than that required for auto-oxidation, 
the tank volume will be controlled by 
the sludge oxidation rate. The fol- 
lowing procedure can be employed 
to determine design criteria. 

The sludge balance in the aeration 
tank can be approximately expressed 
by the relationship : 

AS =aL, fa (8) 
in which AS = increase in biological 
sludge solids in Ibs/day. 

a = fraction of BOD synthesized 
to sludge. This usually varies 
from 50—75 per cent of the 
5-day BOD removed. 

L, = BOD removed, Ibs/day. 

b = mean rate of auto-oxidation, 
fraction per day. For soluble 
substrates such as dairy 
wastes, b, will average be- 
tween 15—25 per cent per day 
at 25°C. Wastes containing 
suspended solids of a low oxi- 
dation rate such as domestic 
sewage may have endogenous 


rates of 6—12% per day. 

S a = average mixed liquor sus- 

pended solids, Ibs. 

Equation 8 does not consider 
the inert fraction of sludge which is 
not oxidized in the process. In the 
total oxidation process A S = 0 
and Equation (8) becomes : 

aL, = 06, (9) 
The quantity of sludge which must 
be maintained under aeration in or- 
der to approach total oxidation is 

S, = alin (10) 

The application of Equation 10 can 
be illustrated by the following ex- 
ample : 
Design a total oxidation plant to treat 
26,000 gpd of a dairy waste contain- 
ing 161 lbs COD over a period of 
17 hours. The mean auto-oxidation 
rate of the sludge is 24 per cent per 
day. The COD reduction is 90 per 
cent. 

COD removed/day = 0.90 x 161 

= 145 lbs/day 

Equilibrium quantity of sludge 

4S, = aL,—bS, 

4S; -==:0 

al. == bS, 

If the constant a for dairy waste 

is 0.5 and if aeration proceeds for 

17 hours then 


17 
(0.5) (145) = 0.24 — S, 
24 
S, = 430 Ibs 
If the sludge occupies 0.8 cu ft/lb 
the required sludge volume is 
(0.8) (430) = 344 cu ft 
The waste volume is 26000/7.48 
= 3500 cu ft 
Sludge free board = 172 cu ft 


Total tank volume = 4016 cu ft 


Since in the total oxidation proc- 
ess the sludge produced by synthe- 
sis is consumed by auto-oxidation, 
the oxygen requirements are greater 
than the conventional process. For 
the case of complete sludge oxidation 
the total oxygen requirements will 
approximately equal the ultimate 
BOD. 


Aerated Lagoons 


An aerated lagoon can be defined 
as a lagoon of significant depth in 
which aerobic conditions are main- 
tained by mechanical or diffused aera- 
tion. While the activated sludge proc- 
ess employs high biological solids 
and short aeration periods, the aer- 
ated lagoon requires long detention 





periods and employs very low solids 
concentrations. The aerated lagoon 
is schematically shown in Figure 5. 
The purification capacity of an aer- 
ated lagoon is comparable to that 
in natural streams since the solids 
and turbulence levels are of the 
same order of magnitude"’. 

Since the biological sludge solids 
concentration is very low, BOD re- 
moval is primarily a function of de- 
tention time. Data obtained from sev- 
eral experimental lagoon installations 
are shown in Figure 6. Performance 
data are summarized in Table 3. The 
oxygen requirements in an aerated 
lagoon are directly proportional to 
the BOD removed. Because of the 
long retention period, much of the 
sludge produced by synthesis is con- 
sumed by auto-oxidation. Several sys- 
tems studied showed the oxygen re- 
quirement to vary from 0.9—1.2 
times the 5-day BOD removed. 

Oxygen is transferred to the la- 
goon contents from the atmosphere 
through surface turbulence and from 
mechanical or diffused aeration sys- 
tems. In most cases approximately 
25 per cent of the required oxygen 
is transferred through the surface 
and the remainder by the aeration 
system. It is the writer’s opinion that 
mechanical aeration systems afford a 
more economical initial installation 
and a reduced maintenance cost. Most 
mechanical surface aeration systems 
on the market today can be expected 
to transfer 2.5—3.5 Ibs O2/hp-hr. 
Based on an oxygen demand rate of 
1.1 Ibs O./lb BOD removed and 2.5 
per cent surface aeration, the power 
requirements for lagoon aeration 
may be expected to vary from 0.24 
—0.33 hp/lb BOD removed. 


Summary 


Biological waste treatment facili- 
ties cover a wide spectrum of proc- 
ess applications, from the aerated la- 
goon with long retention periods and 
low solids to the high rate activated 
sludge process with short aeration 
periods and high aeration solids. The 
selection of method depends primari- 
ly on the characteristics of the wastes, 
geographical location and the efflu- 
ent requirements of the regulatory 
agency. The advantages and disad- 
vantages of the process modifications 
described in this paper are summar- 
ized below : 


Aerated Lagoons—require large 
land areas with retention periods 





Vertical 
Velocity Profiles 


Fig. 5. SCHEMATIC of the aerated lagoon. 


usually ranging from 4—7 days; 
low capital and operating cost with 
the major operating cost in power 
for aeration, capital cost approxi- 
mately 34 that for activated sludge; 
sludge disposal by basin dewatering 
after long periods of operation; 
BOD removals usually vary from 75 
—85 per cent during summer opera- 
tion and 50—60 per cent during win- 
ter operation without nutrients; high 
effluent suspended solids unless set- 
tling area provided. 


Conventional Activated Sludge 
—compact installation with reten- 
tion periods varying from 2—6 
hours for low BOD wastes and up 
to 24 hours with high BOD wastes. 
High capital and operating costs; 
separate sludge handling and dispos- 
al facilities required; high BOD and 
suspended solids removals in sum- 
mer and winter. 





Table 3 
Aerated Lagoon Performances 
%, Re- 


duction 





Det'n Temp. 
Waste ppm days °C 
Pulp & paper 210 1 27 33 
(without nutrients) 
250 
250 
200 
250 
290 
260 
210 
580 
(without nutrients) 
550 
890 
840 
605 
Board mill 457 
(without nutrients) 
465 
452 
457 


23 42 
20 48 
31 72 
15 64 
20 59 
25 62 
30 8| 
25 71 


ur Pe Pe eWDN YD 


Cannery 


25 65 
26 60 
26 59 
24 43 
23 


we NW > 


Board mill 
(with nutrients) 
465 
452 





Contact—Stabilization—depends 
upon high initial removal capacity 
of sludge with waste being treated ; 
aeration contact periods range 
from %—2 hours depending on in- 
itial removal capacity and degree 
of treatment desired. Sludge stabil- 
ization periods vary from 2—6 hours 
depending upon contact time, solids 
levels and BOD loading; separate 
sludge handling and disposal facili- 
ties required; operating costs com- 
parable to conventional activated 
sludge. 


Total Oxidation—requires long 
aeration periods to oxidize biolog- 
ical sludge. BOD removals com- 
parable to conventional activated 
sludge; minimal sludge handling fa- 
cilities; economically favorable for 
low waste volumes. 
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Proceedings of National 
Water Conference Available 


The Proceedings of the National 
Conference on Water Pollution, held 
in Washington, D. C., last December 
12-14, are now available in full and 
complete form (PHS 
Number 819). 


The document of more than 600 
pages includes: (1) all major ad- 
dresses presented at the opening and 
closing plenary sessions; (2) com- 
ments of members of Congress who 
served on a panel the evening of the 
Conference banquet ; (3) complete re- 
ports of the subcommittees represent- 
ing each of the panels ; (4) the public 
floor discussions accompanying each 
report; (5) recommendations of the 
Conference ; and (6) appendixes. 


Publication 


The four panel themes ,which were 
discussed concurrently and at length, 
were: I—Water Pollution And Our 
Changing Times: Effects of Pollu- 
tion on the National Health, Welfare, 
and Economy; IIl—Meeting The 
Growing Competition For Water : Pol- 
lution Control as a Means of In- 
creasing Water Supplies ; [[I—Keep- 
ing Water Clean: Responsibilities of 
Government, Industry, and the Pub- 
lic: and ITV—Research And Train- 
ing: Critical Needs for 
Resources, and Training. 


Research, 
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Single copies are available on a 
complimentary basis from a limited 
supply. They are on sale from the 
Superintendent of Documents, Wash- 
ington 25, D. C., at $2.25 per copy. 


Ferry Joins Metcalf & Eddy 


Mr. John M. Ferry, until recently 
Special Assistant for Installations to 
the Secretary of the Air Force, has 
joined the staff of Metcalf and Eddy, 
Consulting Engineers of Boston. 

In 1956, Mr. Ferry was presented 
the Exceptional Civilian Service Award 
for outstanding service to the Air 
Force. He has had the overall super- 
vision of a construction program to- 
taling more than a billion dollars, in- 
cluding such major items as air bases 
in Spain and the Air Academy. His 
efforts have been regarded as a ma- 
jor contribution to the marked im- 
provement in the Air Force construc- 
tion program. 


Oklahoma City Prepares 
New Water Rates 


A new schedule of water rates for 
Oklahoma is being prepared with a 
view toward applying the cost of a 
$63 million Atoka pipeline equally to 
water users both inside and outside 
the City according to the amount of 
water used. 


City Manager, Sheldon L. Stirling, 
said that the proposed schedule would 
require suburbanite customers to con- 
tinue paying an extra charge in lieu 
of taxes as well as the increased rate 
for financing the Atoka project. The 
new schedule is based on a 50 per 
cent increase in rates, a boost rec- 
ommended by engineers for the finan- 
cial group which purchased the bond 
issue. 


Maine Water Utilities 
Association Journal, 


October, 1960 


The Thirty-First Annual Meeting 
of the Maine Water Utlities Associa- 
tion was held at Madawaska, Maine 
in October, 1960. 

The focal point for the forenoon of 
the first day was Madawaska’s newly 
completed filter plant designed for 
compact and efficient operation. Fol- 
lowing the business of the meeting, 
J. U. Wiesendanger of East Win- 
throp, Maine, Consulting Engineer, 
described the design and operation of 
the new plant. 

Oscar Webb of Bangor presented 
a discussion of Group Life Insurance 
followed by William P. Coues of the 
Boston Safe Deposit and Trust Co. 
who outlined the part that trust com- 
panies play in safeguarding the assets 
of group trust funds. 





Editorial 


Dissolve the Apparent Need 


At least four significant pronouncements have been 
made in recent months which could have effects, both 
good and bad, on the future of water resource conserva- 
tion and pollution abatement programs. 

In November, the respected Abel Wolman counseled 
the Eastern Water Company Conference about the Im- 
pact of Desalinization on the Water Economy (JAWWA 
February, 1961). He supported his premise that perhaps 
excessive emphasis is being placed on the possible pan- 
acea of sea water conversion with regard to water short- 
ages. He also provided data which could cast doubt on 
extrapolated cost calculations now extant. If Dr. Wol- 
man’s usually capable analyses carry over into this area, 
let those who release vital data on the subject heed Dr. 
Wolman’s reminder that “average figures . . . tend to 
conceal the fact that some areas in the United States will 
encounter water difficulties earlier and to a greater de- 
gree than others”. 

In December, the 15th Engineering Conference of the 
Technical Association of the Pulp and Paper Industry 
meeting in Jacksonville, Florida, heard Mellon Institute’s 
Richard Hoak decry worrisome pronouncements of im- 
pending water shortage. The point of his remarks seemed 
to be that some of the conclusions drawn by students of 
water supply, treatment, distribution and use do not in- 
dicate the need for a crash program of conservation. Dr. 
Hoak sees no cause for national alarm. 

The Water Pollution Control Federation’s massive 
statement of policy reached most of us for real study in 
December. It deals rationally with wastewater collection, 
treatment, and disposal. Substantial emphasis is placed 
by the Federation on the status quo regarding shared 
responsibilities and continuation of USPHS as the Fed- 
eral administrative agency. Mandatory operator certifi- 
cation is believed to be the “best ultimate means of as- 
suring the most effective operation and maintenance of 
pollution control facilities”. 

Finally, the ponderous text, “Water Supply, Econom- 
ics, Technology, and Policy”* points up several areas 
which should be of consummate interest to resource 


doers and thinkers everywhere. Exhaustive economic 





*Hirshleifer, DeHaven and Milliman, 
The University of Chicago Press, 
Chicago, Illinois (1960). 


analyses of California’s water plan and New York’s sup- 
ply development program have been made by the authors. 
Indications are that touchy areas of controversy have 
been treated lightly by the planners of both programs. 
Statements published by the authors suggest faulty 
economic analysis on several counts in these two tre- 
mendous areas of interest. 

These few samples of extremes may not amount to 
much standing by themselves. However, coming as they 
do from renowned and experienced sources at this pre- 
cise time could result in considerable impact. In the case 
of Drs. Wolman and Hoak, words from them may be 
considered cautionary to those among us who might tend 
to over-dramatize. There is a danger, though, that these 
words of caution might be misunderstood by the non- 
technical public whose sympathy and concurrence with 
projects in our area are difficult to earn. Indeed, such 
misunderstanding could undermine years of planning and 
dedicated effort at Federal, state, and local levels. And 
this could be catastrophic. 

The Federation’s statement of policy fundamentally 
tries to establish a framework which perhaps uninten- 
tionally meets objections raised in the Hirshleifer, et ai. 
book. There’s a real lesson to be learned from the book, 
research for which was supported by the Rand Corpo- 
ration. Though criticism was leveled by the authors at 
the two major water supply projects, the lesson for all 
appears obvious. As public information and other mass 
stimulation efforts penetrate the public mind, all water 
supply, conservation, and pollution abatement projects 
will be subject to increasing scrutiny, economic and 
otherwise. The prime target of this scrutiny will be the 
local official. He will, therefore, be well advised to pre- 
pare himself in advance for an onslaught of queries. His 
preparation must necessarily include complete and utter 
justification of his present public support program. To 
this end, he will study, tighten up the sewage collection 
or water distribution system, improve operating effi- 
ciency, and otherwise use all known techniques to elimi- 
nate flaws. Attention to such details might possibly dis- 
solve the apparent need for some projects now under 
consideration. 


V W. Langworthy 
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HYPOCHLORINATION GUIDE 








Author’s Note: 


The previous articles in this series pertained to the 
nature, manufacture, storage and handling of hypochlo- 
rites, and the principles involved in the use of hypochlo- 
rites in potable water and wastewater treatment. It was 
indicated that: applications of hypochlorites for sanitary 
purposes must be carefully controlled in order to accom- 
plish the treatment objective; where disinfection is neces- 
sary to insure water potability or, in some cases, to 
comply with stream or other water-use quality criteria, 
the process must be continuous; of the several grades 
and proprietary forms of hypochlorites available, those 





most adaptable to sanitary applications are (1) “high 
test” granular, powdered or compressed (tablet) cal- 
cium hypochlorite and (2) sodium hypochlorite solu- 
tions. 

This article, concluding the series, pertains to equip- 
ment used for dispensing hypochlorites for disinfection 
and other treatment objectives. References to proprietary 
chemical feeders are necessarily brief and are intended 
only for illustrative purposes. Such references do not 
signify product endorsement by the Institute; similarly, 
it should not be inferred that the absence of reference 
to numerous other proprietary feeders signifies limited 
or no usefulness for applying hypochlorites. 


Hypochlorite Feeding Equipment 


Part IV 


by EDMUND J. LAUBUSCH, 
The Chlorine Institute, Inc., 
Technical Manager 


Hypochlorite Application 


Hypochlorites can be applied to 
potable, wastewater or other sanitary 
systems in various ways depending 
on the nature, objective and continuity 
of treatment and on the form of 
hypochlorite employed. Hand dosing 
is the crudest means of application 
but it may suffice for many spe- 
cialized purposes, especially those 
involving only occasional or one-time 
use. Such instances might include 
disinfection during well-drilling op- 


erations and construction or repair 
of piping systems or appurtenances, 
for cleaning reservoirs, for cleaning 
or increasing well capacity, for algae, 
psychoda fly or odor control, for 
disinfection or algae control of wad- 
ing and other small pools, etc. Hand 
dosing, at best, is haphazard, involv- 
ing the human element, uneven hypo- 
chlorite distribution, and only ap- 
proximate control of chemical dosage. 
Where possible, the use of even the 
simplest chemical feeder is the pre- 





Addenda. The following table is a correction and addition to the “Table 


IV" thot ap 
(Wé&SW, Aug. 1960, p 326). 


peared in Part II of this Hypochlorination Guide series. 


Table 4 


Disinfection Processes at U.S. Water Plants 
Serving 25,000 or More Persons”** 





Number of Plants 


Chlorine Forms Employed 





Total Using 


Employing 
Chiorine 


Disinfection 


1948 480 465 443 
1956 591 579 541 
1958 635 622 590 


Hypochlorite Gas 


Both Not Specified* 


Chlorine 
243 4 194 21 
388 12 141 25 
425 15 136 32 





*Involves chlorine and ammonia treatments; chlorine form used not stated 
Ref. 8. Statistical Summary of Municipal Water Facilities Communities of 25,000 Population 
and over, as of January |, 1958. U. S. Dept. of Health, Education, and Welfare, Public 


Health Service. 
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New York, N.Y. 


ferred means of application. In all 
cases, thorough mixing of an ade- 
quate amount of the hypochlorite 
with the solution to be treated is 
essential, and contact time sufficient 
to insure the treatment objective must 
be provided. 

Fundamentally, there are two basic 
classes of chemical feeders: (1) dry 
feeders, in which the chemical is 
received, measured and dispensed in 
dry form, e.g., granular or powdered 
high test calcium hypochlorite; and, 
solution feeders, in which the chemi- 
cal is received, measured and dis- 
pensed in solution. High test calcium 
hypochlorites can be applied either 
through dry feeders or through solu- 





tion feeders ; sodium hypochlorite can 
be applied only through solution 
feeders because dry forms are not 
commercially available. 


There are a variety of proprietary 
dry and solution chemical feeders 
that are suitable for, or can be adapted 
to, applying hypochlorites. In addi- 
tion, many home made devices can 
be effectively utilized for some pur- 
poses. The utility of all feeders must 
be evaluated on the basis of dosage 
control afforded in relation to that 
desired or needed, ease of operation 
and maintenance, the degree of 
supervisory control available or neces- 
sary, capacity requirements, pressure 
conditions against which the hypo- 
chlorite is to be applied, dependabili- 
ty, and durability, and numerous 
other factors. Moreover, feeders must 
be evaluated on the basis of the 
characteristics of the hypochlorite 
to be employed, particularly its stabil- 
ity and corrosive characteristics. In 
general, the feeder that will effec- 
tively do the required job and will 
require the least amount of main- 
tenance is the one which should be 
selected. 


Dry Feeders 


Dry feeders for applying hypo- 
chlorites are used less frequently 
than solution feeders for most pur- 
poses. The slightly hygroscopic and 
corrosive characteristics which high 
test calcium hyochlorites develop 
upon exposure to atmospheric mois- 
ture limit their adaptability to dry 
feed. During the past several years, 
dry chemical feeders have been im- 
proved, and many are accurate and 
reliable. There are now available 
several dry chemical feeders recom- 
mended for hypochlorite service; 
some are designed to feed as little 
as 3 ounces of the dry chemical 
per 24 hours. Dry feeders, however, 
appear to be more generally accept- 
able only where hypochlorite require- 
ments are substantial. 

Since the advent of tablet forms 
of high test calcium hypochlorite 
there has been developed a simplified 
special kind of “dry” feeder which 
involves gradual dissolution of the 
dry chemical and its introduction in 
solution form into the mediym to 
be treated. The simplest of these 
consists of actual submersion of a 
corrosion-resistant basket, perforated 
polyethylene bag or similar container 
filled with hypochlorite tablets, us- 


ually near the water inlet of a pool, 
tank, reservoir, or in a pipeline, where 
maximum mixing can occur. 

A more refined type of dissolving 
device involves the passage of pres- 
sure-controlled water through a cyl- 
inder containing the hypochlorite 
tablets, and the introduction, by grav- 
ity and the pressure of air contained 
in the unit, of the resultant hypo- 
chlorite solution into the medium to 
be treated. In one type of feeder, 
small jets of feedwater, controlled 
by a rotameter type flowmeter, are 
injected into the lower portion of 
a distributor tube containing a bed 
of hypochlorite tablets. The feed- 
water slowly dissolves the tablets and 
provides a continuous discharge of 
hypochlorite solution. The solution 
discharge rate presumably can be 
controlled within certain limits by 
adjusting the feedwater metering 
valve. The unit is calibrated to cover 
feed rates between 0.1 and 2.5 lb/hr 
of available chlorine against a pres- 
sure not exceeding 2-3 psi. Higher 
rates, up to about 10 lb/hr, can be 
obtained depending on the tempera- 
ture and pressure of the feedwater. 
To obtain the maximum feed rate 
within the calibrated range requires 
a feedwater pressure at least 8 psi 
greater than the pressure at the point 
of application. The unit reportedly 
is applicable to continuous or semi- 
continuous systems involving free dis- 
charge, discharge into pump suction, 
or discharge directly into a pipeline, 
provided that the pressure at the 
point of discharge is, or can be re- 
duced to less than 3 psi under flow 
conditions. 

The use of dissolving devices 
eliminates the necessity of preparing 
and checking stock, hypochlorite-dos- 
ing solutions. It would appear that 
such equipment is particularly well 
suited to those situations where exact- 
ing dosage requirements are not criti- 
cal, where the greater expense of 
more elaborate and versatile feeders 
can not be justified, and where mini- 
mum maintenance and upkeep are 
important. Such applications might 
include certain low volume indus- 
trial potable, processing wastewater 
systems, private and semi-private 
swimming pools, condensor and other 
cooling water systems etc. Where 
more exacting control is necessary 
and chemical requirements are sub- 
stantial, solution feeders can be more 
satisfactorily and economically em- 
ployed. 


153 
Solution Feeders 


For most purposes, solution feeders 
are preferable to dry feeders for the 
reasons already discussed. Moreover, 
fresh stock hypochlorite solutions, 
can be easily prepared to conform 
with chemical requirements, and can 
be more accurately measured and 
dispensed than the dry material. Many 
varieties of feeders are available com- 
mercially and cover a wide range 
of operating conditions and economy. 
They may be designed for continu- 
ous, emergency or specialized chlo- 
rinating purposes ; they may be either 
manually controlled, operated auto- 
matically at a fixed dosage, or op- 
erated to provide hypochlorite solu- 
tion in proportion to the flow of 
the medium to be chlorinated; and, 
they may be operated by electric 
power, belt drive, rotating shaft, 
water power, compressed air or by 
power from a gasoline engine. 

For the purposes of this discus- 
sion, most commercial solution feeders 
can be classified either as: (1) posi- 
tive displacement pump feeders, (2) 
orifice or venturi feeders, or (3) 
miscellaneous suction gravity feeders. 
Only a few representative feeders 
are mentioned here for illustrative 
purposes. 


Positive Displacement 
Pump Feeders 


Positive displacement pump feeders 
are perhaps the most accurate and 
also the most complex type of feeder. 
Their operation depends on a move- 
able diaphragm, plunger, gear or 
rotor which proportions the chemical 
feed rate, the amount being manual- 
ly or automatically varied by chang- 
ing the displacement of the diaphragm 
or the plunger, or by modifying the 
speed at which the feeder is operated. 
Many are available with multiple 
heads to increase the total pumping 
capacity or to permit simultaneous, 
independent measurement and dis- 
charge of different chemicals. The 
pumps may be motivated by electric, 
water or gasoline power, depending 
on the requirements of each installa- 
tion. 

Many of them are designed for, 
or can be readily adapted to, auto- 
matic proportional flow control. Two 
positive displacement, pump type 
feeders are in general use: diaphragm 
and plunger. Most utilize poppet 
valves to control intake and dis- 
charge, and most are capable of dis- 
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Fig. |. B-l-F Model 1210 Triplex 
Chem-O-Feeder Chemical Pump. 


charging hypochlorite solution against 
pressure up to about 100-125 psi. 
Where discharge is against low or 
negative heads, the use of an anti- 
suction device is indicated. 

Positive displacement pump feeders 
appear to be especially applicable 
where it is necessary to discharge 
the solution against pressure, where 
automatic flow proportional feed is 
indicated, and for continuous treat- 
ment systems involving substantial 
volumes. 


Diaphragm Feeders 

B-I-F Industries, Providence, R. I., 
markets a series of electrically-op- 
erated diaphragm Chem-O-Feed- 
ers, available with simplex, duplex, 
or triplex pump heads, and suitable 
for discharge pressures up to 125 
psi. Design capacities are rated at 
8, 16 and 24 gph, respectively. These 
solution feeders, illustrated in Fig. 
1, are equipped with a three-stop 
cone drive pulley which permits an 
overall adjustment range of about 
4032, 

The Fischer & Porter Co., War- 
minster, Pa., electrically-operated 
diaphragm feeder, available with sim- 
plex or duplex pump heads, is de- 
signed to deliver up to 65 gal/24 hr, 
per head, against pressures up to 
125 psi. These feeders operate on the 
principle that a stroke of the pump 
piston displaces hydraulic fluid which, 
in turn, creates a pressure on a 
diaphragm which separates the hy- 
pochlorite from the hydraulic fluid. 
The reciprocating motion of the pis- 
ton, moved by an eccentric cam, 
transmits a pulse against the dia- 


WATER & SEWAGE Works, April, 1961 


phragm which alternately draws hy- 
pochlorite solution into the pump 
and discharges it into the main liquid 
line. The stroke rate is manually 
adjustable and controls the feed rate. 

Infilco, Inc. Tuscon, Ariz., elec- 
trically-operated diaphragm feeder, 
available with simplex or duplex 
pump heads (See Fig 2) is designed 
to deliver up to 2.5, 5 or 10 gal/hr 
at maximum feed rate, (per head), 
against discharge heads from —5 to 
45 psi. Any feed rate from 1 to 100 
per cent of capacity can be obtained, 


Fig. 2. 
Feeder. 


INFILCO Neusol Duplex 


reputedly with a consistency of +2 
per cent. 

The Precision Chemical Pump 
Corp., Waltham, Mass., markets two, 
electrically-operated diaphragm feed- 
ers that are especially suitable for 
hypochlorite applications. Model 801 
equipment has an output adjustable 
between 0 and 20 gal/24hr against 
pressures up to 60 psi. Model S, 
heavy-duty feeders, illustrated in Fig 
3, are designed to pump solutions 
at rates from 3 to 60 gal /24 hr, per 
head, against pressures up to 125 
psi; models having up to six inde- 
pendently adjustable multiple heads 
are also available. In these units a 
shaded pole electric motor and a 
reduction gear train reciprocate a 
diaphragm by means of an eccen- 
tric cam. Adjustable over full capac- 
ity range, the units reportedly are 
accurate to within 1 per cent under 
given pumping conditions. 


Wallace & Tiernan, Inc., Newark, 
N. J., markets a variety of nylon- 
reinforced rubber diaphragm feeders. 
The belt-driven A-747-P hypochlo- 
rinator operates at capacities of 80, 
100 or 250 gal/24hr against pres- 
sures up to 100 psi. The stroke 
length, adjustable over a 10:1 range, 
can be varied to adjust the feed 
rate. The “Chlorinet” series, illus- 
trated in Fig. 4, are designed for 
lighter service and have a capacity 
of either 1.2 to 6 gal/24hr or 4.8 
to 24 gal/24 hr at 100 psi. The pump 
gear train is driven by a shaded 
pole induction motor. 

In addition to these electrically- 
powered feeders the company mar- 
kets a water-powered, “balanced dia- 
phragm” unit (Fig. 5) designed to 
feed from 0 to 60 gal/24 hr at pres- 
sures up to 125 psi in proportion 
to water flow through a meter. An 
extension from the meter shaft, 
which rotates in proportion to flow, 
pilots the diaphragm pump, and water 
pressure is used to pump solution 
in proportion to shaft rotation. Man- 
ual dosage adjustments are obtained 
by varying the length of the pump 
stroke. Similar feeders are manu- 
factured by H. E. Anderson Co., 
Muskogee, IIl., and B-I-F Industries, 
water or air. 


Fig. 3. PRECISION Model S, Heavy 
Duty Chemical Solution Feed Pump 
mounted on a polyethylene hypo- 
chlorite solution tank. 








Fig. 4. WALLACE & TIERNAN Chlor- 
inet Series A-745 Hypochlorinator. 


Plunger Feeders 

While positive displacement feed- 
ers of the diaphragm type appear 
to be preferred, satisfactory service 
for hypochlorites also has been ob- 
tained using plunger-type solution 
feeders. For example, the Manzel Co., 
Buffalo, N. Y., markets a variety of 
positive displacement solution feed- 
ers suitable for handling hypochlo- 
rites; primarily these are of the re- 


Fig. 5. WALLACE & TIERNAN Wa- 
ter-operated, Proportional Flow Hypo- 
chlorinator, Series A-429. 


ciprocating plunger type, available in 
several capacities ranging from 2.6 
to 60 gal/hr against pressures up 
to 5000 psi for some equipment (See 
Fig. 6). A diaphragm type pump, 
designed to deliver 1.5 to 15 gal/hr 
at pressures up to 125 psi, also is 
available. Drives can be ratchet or 
direct lever: reduced or direct ro- 
tary, belt, chain or motor driven by 
gas, air or electric motors. A wide 
variety of muti-feed equipment also 
is available from this source. 

The Milton Roy Co., Philadelphia, 
Pa., also markets a portable, Model 
H20 plunger type feeder recom- 
mended especially for non-continu- 
ous service such as disinfecting new 
and repaired water mains. This elec- 


trically-operated feeder has a maxi- 
mum metering capacity of 21.5 gph 
which can be maintained against 
pressures of 100 psi or more. The 
company also manufactures a variety 
of other simplex or duplex “con- 
trolled volume”, positive displace- 
ment feeders covering a variety of 
operating conditions. 


Pressure Differential Feeders 


The flow of chemical solution 
through this type of feeder depends 
on the development of a pressure 
differential by means of an orifice, 
venturi or other constriction. Dosage 
can be adjusted by either varying 
the head on a fixed, constant, ori- 
fice, by adjusting the hypochlorite 


Fig. 6. MANZEL Plunger-type Chem- 


ical Pump Feeder. 


solution strength, or by adjusting the 
orifice size. The most popular of 
these feeders involve the variable 
orifice principle of operation. Brief- 
ly, a tube from the hypochlorite con- 
tainer is connected to a venturi or 
orifice in a plastic housing; water 
from the pressure side of the pump 
passes also into the plastic housing 
where it mixes with the hypochlo- 
rite, and the mixture is carried to 
the pump suction where a vacuum 
exists. This type of feeder is hy- 
draulically operated, simpler than 
positive displacement pump feeders 
and, accordingly, less expensive. 
Fischer & Porter Co., Hatboro, 
Pa., markets several models of 
“Super—H Chemical Feeder” rang- 
ing in capacity from 2 to 25 gal/24 hr 
to a maximum of from 50 to 500 
gal/24hr against pressures up to 100 
psi. One of these feeders is illus- 
trated in Fig. 7. Operation depends 
on the ejector principle: water en- 
ters the chemical feeder, flows 
through an ejector and creates a 
partial vacuum which induces the 
reagent to flow through a metering 
tube, a rate valve, a differential pres- 


Fig. 7. FISCHER & PORTER Model 
70M202! Super-H Chemical Feeder. 


sure regulator, and into the main 
stream flow at the ejector. The flow 
rate is metered with a rotameter, 
manually adjusted by a needle valve 
on front of the unit, and automatical- 
ly regulated by the differential pres- 
sure regulator which maintains a con- 
stant pressure across the rate valve. 
These feeders are equipped with a 
spring-loaded, backflow check valve. 

Units operating on the same basic 
principle, but varying in construc- 
tion details, are also manufactured 
by Paddock of Dallas, Tex., having 
a capacity of about 6% to 100 gal/24 
hr; the Chloromerger Company, 
Inc., Athens, N. Y., and others. 





Fig. 8. EVERPURE Everchlor Auto- 
matic Interrupted-feed Hypochlorina- 
tor. 
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Miscellaneous Suction Feeders 


Everpure, Inc., Chicago, IIl., man- 
ufactures an “interrupted feed” type 
hypochlorinator which utilizes suc- 
tion, gravity or siphon action to move 
the hypochlorite solution. The unit 
illustrated in Fig 8, has a rated 
capacity of 0 to 5 gal/hr, and feeds 
hypochlorite solution intermittently 
as a result of the action of a sole- 
noid-operated pinch valve which is 
controlled by an adjustable cam as- 
sembly. Recommended operation is 
based on providing an available chlo- 
rine excess which can be removed— 
in the case of potable or swimming 
pool water treatment—by a compan- 
ion, optional, dechlorinating unit. 

Another simpler air-controlled type 
of solution, suction, feeder involves 
connection of the hypochlorite solu- 
tion tank with the suction side of 
a water pump and flow control by 
an air metering device which lets 
air into the hypochlorite solution con- 
tainer to replace the solution which 
is withdrawn. The “Chlor-Matic” 
suction unit (See Fig 9) marketed 
by Jamco Laboratories, Canoga Park, 
Calif., operates by this principle. 

The above feeders usually are in- 
stalled to operate synchronously with 
a water supply or recirculating pump. 
Recommended use is generally lim- 
ited to domestic or low flow in- 
dustrial installations. 


Emergency Equipment 

For temporary application of hy- 
pochlorites, or under emergency op- 
erating conditions, a variety of other 
feeding devices may be used. For 
example, any dry feed device may 
be used to feed high test hypochlo- 
rite into a solution box, the contents 
of which may flow by gravity or 
be pumped to the point of need. 
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Fig. 9. JAMCO Chlor-Matic Air-con. 
trolled Suction feeder. 


Also, several types of gravity or 
pump suction feeders may be pressed 
into service, provided they are con- 
structed of materials resistant to the 
corrosiveness of hypochlorite solu- 
tions. None of this equipment can 
compare in accuracy or dependability 
to liquid feeders specifically designed 
for chis purpose, and it should be 
used only with recognition of their 
inherent limitations. Such equipment 
should be considered makeshift and 
for only temporary use; under no 
circumstances should it be provided 
for standby service such as in the 
event of gas chlorinator failure. 


Feeder Operation 


Satisfactory operation of an hy- 
pochlorination facility and, conse- 
quently, the efficacy of chlorine 
treatment, can not be assured unless 
sufficient care is given to the selec- 
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tion, installation, operation and main- 
tenance of the hypochlorite feeder. 
Principal among the factors to be 
considered are the type and capacity 
of equipment, and adherence to mini- 
mum maintenance requirements. 


Feeder Selection 


There is a sufficiently wide variety 
of hypochlorinators or other chemical 
feeders currently on the market to 
cover almost any conceivable situa- 
tion. The chief considerations in- 
volved in selecting a feeder is job 
requirement; treatment objectives, 
purpose; scope of treatment, con- 
tinuous or intermittent; flow to be 
treated, quantity, quality, and fluctua- 
tions thereof; and chemical require- 
ments, amount, kind, and availability 
thereof. Related to job requirements, 
adequate consideration also must be 
given such factors as: available 
means of actuating feeder, water, 
air, electric power etc.; point of ap- 
plication, open stream or basin, pump 
intake or discharge, pressure main, 
etc. and pressure, positive or nega- 
tive at the point of discharge; con- 
trol desired, manual, automatic off- 
on, or proportional, and, the degree 
of supervision available. Finally, the 
amount and kind of maintenance re- 
quired to insure satisfactory feeder 
performance, and initial, operating 
and maintenance costs, also must be 
considered. Selection of the proper 
type feeder is the first and most 
important step towards effective hy- 
pochlorination. 

Hypochlorite feed capacity must 
be considered in relation to treat- 
ment requirements and strength or 
potency of the hypochlorite solutions 
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Fig. 10. TYPICAL INSTALLATIONS for Hypochlorite treatment of well water supplies. 
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applied. In the case of dry feeders, 
particular precautions must be taken 
against false weights or volumes re- 
sulting from moisture absorption by 
the hypochlorite, external to or with- 
in the feeder itself. In the case of 
solution feeders, capacity require- 
ments must be based on a solution 
strength consistent with the design 
of the feeder. If, for example, in- 
dustrial strength hypochlorite solu- 
tions are not recommended for use 
with any particular equipment and 
sufficient chemical can not otherwise 
be fed under hydraulic conditions 
prevailing, a feeder of greater ca- 
pacity may be required; similarly, if 
chemical requirements are so low as 
to necessitate use of less than 1 
per cent hypochlorite solution at mini- 
mum feeder discharge rate, equip- 
ment of lesser capacity is preferable. 
In addition, product stability and 
degradation must not be overlooked. 

Having selected the proper type 
and capacity of feeder consistent 
with job requirements and related 
considerations discussed above, it 
must be installed and operated in 
accord with sound engineering prin- 
ciples and professional judgment, 
and with full recognition of its par- 
ticular weaknesses or limitations. A 
number of typical solution-feeder in- 
stallations are illustrated in Figs. 10 
and 11. 


Feeder Maintenance 

No hypochlorinator is so auto- 
matic or mechanically refined as to 
require no maintenance. Even the 
best of chemical feeders must be 
regularly cleaned and serviced to in- 
sure efficient, continuous operation. 
Furthermore, unless an alarm sys- 
tem is incorporated to provide warn- 
ing of interruption of feeding, the 
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Fig 11. TYPICAL INSTALLATION for Hypochlorite treatment of surface water 


supplies. 


hypochlorite supply must be periodi- 
cally checked and replenished as nec- 
essary. 

Probably the major source of dif- 
ficulty associated with most feeders 
is the clogging of needle control 
valves, small orifices and venturi 
throats, ball check valves, inlet and 
outlet poppet valves and similar con- 
strictions. Clogging appears to be 
particularly prominent where water 
contains significant concentration of 
hardness, iron, mineral and other par- 
ticulates, and as a result of calcium 
in suspension in high-test hypochlo- 
rite solutions. Often, such deposits 
are difficult to control or eliminate 
completely, and accumulations 
should be removed by brush-clean- 
ing affected parts, using 5 per cent 
muriatic or acetic acid solutions, as 
necessary. Daily flushing of all vital 
feeder components with clear water 
is a good preventive practice. 

Much of the clogging due to cal- 
cium deposits can be reduced if 
proper care is exercised in prepar- 
ing the hypochlorite solution; i.e., 
premixing, settling and decanting or 


siphoning off the clear liquid. There 
should be a strainer on the feeder 
solution intake which should be brush- 
cleaned and flushed daily or as other- 
wise necessary. In extreme cases, the 
use of sequestering agents such as 
sodium hexametaphosphate may be 
indicated. 

Hypochlorinators should be taken 
apart and inspected at least semi- 
annually, and worn or damaged parts 
should be replaced. It is good prac- 
tice to maintain a supply of replace- 
ment parts such as poppet valves, 
valve seats, diaphragms, O-rings, 
feeder tubes etc. for ready avail- 
ability. This is especially important 
when no stand-by equipment is pro- 
vided and when continuity of hypo- 
chlorite treatment is essential. Strict 
adherence should be paid to lubrica- 
tion instructions issued by the manu- 
facturer. 
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DAY 
Sun. 
Sun. 
Mon. 
Mon. 
Tues. 


TIME 

1 PM 
8:00 PM 
11:30 PM 
8:30 PM 
8:00 AM 


EVENT 
Exhibit Open House 
Meet & Greet Night 


Awards & Reception 
Golf Tournament 


Tues. 
Tues. 
Wed. 


7:30 PM 
7:30 AM 
Wed. 10:30 am 
Wed. 12 Noon 
Thurs. 2:00 PM 
Thurs. 6:30 PM 


Carnival Night 


Ladies Boat Trip 


Fashion Show & Luncheon 


Sugar & Spice Breakfast & Tour 
Fuller Award Breakfast 
Outdoor Barbecue & Tour 


Manufacturers Luncheon 


Annual Banque & Ball 


PLACE 
Cobo Hall Exhibit Area 
Cobo Hall Ballroom 
Rooster Tail Restaurant 
Cobo Hall Ballroom 


Hillcrest Country Club, 
Mt. Clemens 


Cobo Hall Convention Arena 


Greenfield Village 


Leave foot of Woodward Ave. 
Cobo Hall Ballroom 
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Lime softened Meramec River water receives .. . 


Split Treatment for Stabilization 


by J. L. TUEPKER, 

Supt. of Purification, 

St. Louis County Water Co. 
University City, Missouri 





@ STABILIZATION OF LIME softened water so it is non-incrusting on filter 
sand, water distribution systems, or hot water systems, has posed per- 
plexing problems to water operators since the beginning ! of the lime 
softening process. One difficulty has been to define the characteristics of 
a stable lime softened water. This definition becomes even more complex 
as temperatures are elevated, as pointed out by Langelier *. Larson ? has 
given his definition of an ideal lime softened water and more recently * 
proposed a magnesium index for predicting the tolerable amount of resi- 
dual magnesium in lime softened water. 

In the stabilization of lime softened water, the water plant operator 
must think about the corrosive properties of water as well as about the 
possibilities of scale deposition. Uhlig * has stated: Water treatment for 
very large systems, by reason of cost involved, is usually limited to pH 
control and intentional deposition of calcium carbonate scale. As corrosion 
prevention is ultimately an economic problem, it is always important to 
consider cost in selecting a system of treatment for any specific pur- 
pose. Metal parts of hot water systems generally last less than one-third 
as long as those of cold water systems unless the dissolved oxygen has 
been reduced, or other protection provided. The maximum temperature 
of hot water supply systems should be limited to 140°F, unless the 
water is well treated or de-aerated. The water treatment plant oper- 
ation objective at the St. Louis County Water Company is: To produce 
a water which has a total hardness of 100 ppm (as calcium carbonate), 
or less, which will be non-corrosive and will not cause incrustation to 
the filter sand, to the distribution system, or to domestic hot water sys- 
tems when the hot water heaters are operated at 140°F or less and the de- 


termine the upper limit of residual 
calcium and residual magnesium in a 
lime softened water, which will not 
precipitate in 140°F hot water heat- 
ers, the following experimentation 
was undertaken : 

Meramec River water was soft- 
ened by conventional jar testing to 
various calcium and magnesium resi- 
duals, the pH adjusted to various 
levels by adding coagulant and chlor- 
ine. The water was filtered to remove 
suspended particles. Pyrex bottles 
containing these treated waters were 
immersed in a constant temperature 
hot water bath and held at 140°F 
for 24 hours. The water from the 
bottles was then filtered through a 
type HA membrane filter to remove 
any fine precipitate. Residual calcium 
and magnesium was determined. The 
chemical characteristics of waters in- 


tention time in the heater is no longer than 24 hours. 
Laboratory studies were undertaken to: 

1. Determine the chemical characteristics of a water which will 
meet the requirements of the above conditions, 

2. Determine the processing required by Meramec River Water to 
produce such chemical characteristics, and 

3. Determine plant flow sheet arrangement and plant design which 
will produce such a water economically. 


Desired 


To desired chemical 
characteristics of a lime softened wa- 
ter which would be stable at 140°F, 
the characteristics of the plant’s hot 
water heater’s influent and effluent 
water have been measured daily for 
two years. 

A review of 
shown: 

1. Influent water containing 60 
ppm magnesium and having a 
pH of 9.8 will precipitate both 
calcium and magnesium, 

. If the pH of the water was low- 
ered to 9.2 no precipitation oc- 
curred, 

If the residual calcium and mag- 
nesium were 40 ppm, or less, 
no precipitation occurred in the 


Chemical Characteristics 


determine 


these data have 
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heater when the influent water 
had a pH of 98. 
These data give indications of the 
desired chemical characteristics of a 
lime softened water. However, to de- 


vestigated which did not precipitate 
calcium or magnesium under these 
conditions are listed in Table 1. 


Chemical Treatment Required 


Studies to determine the processing 
required by Meramec River water to 
produce a lime softened water with 
the characteristics listed in Table 1, 
were based on high solids contact 
softening methods. 

Meramec River water has widely 
varying characteristics since it is sub- 
ject to flooding from local run off. 
This study was confined to waters 





Table | 


Analysis Of Water Before And After Heating 
To 140°F and Holding For 24 Hours 





Water Characteristics @ is, ee 


PPM as CaCO; 
P-M ALK 

11/141 

12/88 ’ ie 
13/48 3 . 
15/66 

17/59 


Ca 


Mg 


Residual Ca and Mg After 24 Hours 
roe PPM as CaCO, 
Ca Mg 
«58 m2 
48 58 
48 56 
Ee 46 
~ 40 es. 3 
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40 Pea, 
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specified amount of lime to a » 5 gallon 
Table 2 a minute pilot plant and generating 
Chemical Characteristics—Meramec River the slurry for subsequent jar testing. 
ppm This method provided a means of 
using a slurry that could be repro- 
es duced for verification of results and 
tas Ta also a type slurry that could be ex- 
ans Sone pected in plant operation. 
a fini All jar testing was done in a con- 
Sod Seek stant temperature water bath at 50°F. 
Calcium Hardness It was determined that a lime feed 
Magnesium Hardness of approximately Y milliequivalent 
Iron per liter in excess of the bicarbonate 
alkalinity plus the magnesium equiva- 
—- lent was required to reduce the cal- 
pa cium and magnesium to the desired 
cee : level. 3.8 per cent retained slurry and 
Sate a 20 minute mixing time was used in 





Sodium & Potassium 








having characteristics which present 
problems in softening and stabiliza- 
tion. A typical analysis of such water 
is given in Table 2. 

In a previous article’, the advan- 
tages of utilizing previously precipi- 
tated retained slurry for more com- 
plete lime softening reactions was 
shown. It was also shown that water 
approaching the desired character- 
istics could be produced by recirculat- 
ing approximately 4 per cent by 
weight of slurry. 

Continuing studies have shown 
that with this treatment water hav- 
ing calcium and magnesium residuals 
of approximately 40 ppm could be 
produced. The water would contain 
approximately 10 ppm hydroxide al- 
kalinity, 2 P-M, and have a pH of 


_ a + xCE 
approximately 10.1. It is desirable tHe saena re sso nee 


to use this hydroxide alkalinity in Fig. 1. LIME SOFTENING Meramec River with lime only and lime i in the pres- 
the softening process if possible. ence of 3.8 per cent recirculated slurry. 

































































Softening curves were made on , 
the Meramec River water to deter- 10@ ttt tt 4 "FEM PERATTUNE: BOE: FH 
mine the amount of lime required to 45 Seeaae H 
give the desired hardnesses listed in #47 7Rih jseeciuessnne gessessans: 
Table 1. The results of these studies +8OFT REE egeess tt 














are shown in Figure 1. Figure la 
shows what the resultant hardness 





would be if no retained slurry were 
used, and Figure 1b shows the re- 
sultant hardness when 3.8 per cent 
retained slurry was used. The ad- 
vantages of the retained slurry are 
obvious. All subsequent studies were 
made using retained slurry’. 








It was reported previously® that 
slurry contained turbidity, coagulant, 
activated silica or magnesium hydrox- 
ide may not be as efficient in promot- 
ing softening reactions as a pure 
calcium carbonate slurry. Figure 2 


slurries were all prepared from FIG, 2. LIME SOFTENING Meramec River water in presence of 3. 8 per cent 
Meramec River water by feeding a recirculated slurry. 
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‘ig. 3. HYDROXYL ION distribution and residual calcium and magnesium of 
lime softened Meramec River water when by-passing varying amounts of raw 


water. 





Table 3 
pH Measured @ 25°C 





pH of Excess Lime 
Treated Water 


pH of Blended Water 
75%, Treated Excess Lime, 25% Raw 


pH After Coagulation 
and Chlorination 





11.0 9.9 


9.5 





this testing. This treatment resulted 
in an excess OH of approximately 25 
ppm as calcium carbonate and a pH 
of approximately 10.7. 

Figure 2 shows what the residual 
calcium and magnesium would be 


with varying amounts of lime added, 
and also the resultant excess OH, 
2 P-M, in treated water. 

The conventional method of reduc- 
ing this excess OH is through re- 


carbonation. This method, if con- 
trolled, gives a stable water, but 
carbon dioxide is costly, and the con- 


version of the excess OH to bicar- 
bonate is the same as a loss in lime. 
If the OH could be used and recar- 
bonation avoided, the savings are 
obvious. Some investigators * 7 § 
have shown that recarbonation can 
be avoided and the required excess 
lime used if a portion of the raw 
water is treated with the excess lime 
and a portion of raw water and 
blended with the over-treated por- 
tion later. The amount of excess lime 
used and the chemical characteristics 
of the raw water will determine the 


+ 


Fig. 4. SOFTENING Meramec River water with 3.8 per cent slurry with and 


without split treatment. 
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per cent raw water that should be 
bypassed. 

Sufficient raw water must be by- 
passed to furnish bicarbonate alkalin- 
ity to react with the excess OH. 
When this is done, it can be expected 
some hardness will be added because 
the overall effect is that of a reduc- 
tion in lime feed. However, if proper- 
ly controlled, the excess OH should 
precipitate most of the calcium in the 
bypass portion and the only hard- 
ness addition would be that of mag- 
nesium. 

To determine the possible use of 
excess hydroxide alkalinity by by- 
passing a portion of the raw water 
and its effect on residual calcium and 
magnesium, raw water was treated 
with specified excess lime and blended 
with varying amounts of raw water. 

The decrease in hydroxide alkalin- 
ity and residuals of calcium and mag- 
nesium are shown in Figure 3. 


It is important to note the very 
small increase in total hardness, while 
the equivalent lime dose was reduced 
1.4 milliequivalents per liter by by- 
passing 25 per cent of the raw water. 
The increase in residual OH is noted 
when an excess of 0.75 milliequival- 
ents per liter of lime was less than 
the decrease in residual magnesium 
when compared to an excess lime 
feed of 0.5 milliequivalent per liter. 
This indicates that, by adding an ex- 
cess of approximately 0.75 milli- 
equivalent per liter lime to 75 to 80 
per cent Meramec River water in the 
presence of 3.8 per cent recirculated 
slurry, and bypassing 20 to 25 per 
cent raw water, a lime softened water 
of desirable calcium and magnesium 
residuals can be produced at pH of 
approximately 9.9. 

Plant operating experiences have 
shown coagulation and chlorination 
will further reduce the pH by 0.2 to 
0.5 units. This being true, it is ex- 
pected water treated as described will 
have a final pH of 9.4 to 9.7. 

To verify this, more jar tests were 
run. Softening was in the presence 
of slurry with 0.75 milliequivalents 
per liter of excess lime. The treated 
water then blended with 25 per cent 
raw water, adding normal plant 
coagulant doses and normal plant 
chlorine doses; the resulting pH’s 
are shown in Table 3. 

The results of this study have not 
indicated that increased hardness re- 
duction can be obtained by using a 
split treatment process, but rather 





that the water can be made more 
stable by removing a greater per cent 
of magnesium and a lesser per cent 
of calcium. Figure 4 shows the re- 
sultant distribution of calcium and 
magnesium when lime softening only, 
in the presence of 3.8 per cent slurry, 
is compared to lime softening with an 
excess of lime and 25 per cent raw 
water bypassed. The same equivalent 
lime feeds apply. 


It is important to note when lime 
equivalent to the bicarbonate alkalin- 
ity plus one-half the magnesium is 
fed in the presence of 3.8 per cent 
slurry, the residual calcium is held 
to 10 ppm, but the magnesium is re- 
duced to only 70 ppm, approximately 
30 per cent reduction. The pH of this 
treated water was 10.4 and the OH 
was approximately 16 ppm. If this 
same amount of lime was fed to 75 
per cent of the raw water, this 75 
per cent would receive a lime dose 
equivalent to an excess of 0.5 milli- 
equivalents per liter of lime, and the 
magnesium would be reduced to ap- 
proximately 40 ppm, while the cal- 
cium increased to 40 ppm, Figure 2. 
If this water is then blended with 
25 per cent raw water, actual lime 
equal to bicarbonate alkalinity plus 
one-half magnesium, as before, the 
total hardness increases only 4 ppm. 
The calcium remains at 40 ppm and 
the magnesium increases to 44 ppm. 
The pH of this blended water was 
9.8 instead of 10.4 as when the same 
amount of lime was added to all of 
the water. The pH will be further re- 
duced to approximately 9.5 by coagu- 
lation and chlorination. Water of 
these characteristics 

OE: idchken bapatsnvecamaws 9.5 
Alkalinity, approximately 50 ppm 
Calcium, approximately ..40 ppm 
Magnesium, approximately 45 ppm 
should be non-corrosive and non-in- 
crusting at temperatures to 140°F. 


Requirements in The Design of 
a Plant 


At the beginning of this study, the 
desirability of using recirculated 
slurry was established. Operation of 
the 5 gallon a minute pilot plant gave 
a slurry from which handling proced- 
ures could be established. 


Intimate contact of the water with 
the slurry is required and this is best 
accomplished by rapid agitation or 
through pumping. The desired con- 
tacting time was found to be approxi- 
mately 20 minutes. 


To produce a stable lime softened 
water from Meramec River water, 
considerable magnesium hydroxide is 
precipitated. This magnesium hy- 
droxide is light and only a small per 
cent is retained in the recirculated 
slurry. The recirculated slurry re- 
mains approximately 75 per cent cal- 
cium carbonate. The magnesium hy- 
droxide is carried out of the contact- 
ing unit and must be settled out of 
the water before the pH is reduced, or 
magnesium will go back into solution 
defeating the purpose of the split 
treatment. 

To utilize the recirculated slurry 
in split treatment processing and wa- 
ter softening in a 20 mgd addition 
of the St. Louis County Water Com- 
pany’s South County Plant treating 
Meramec River water, an upflow 
solids contacting basin was selected 
as a softening unit. Figure 5 shows 


UPFLOW SOLIDS 
CONTACT 
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of 1% hours. The magnesium hy- 
droxide should settle in this basin 
so the turbidity of the water enter- 
ing the mixing-coagulation zone will 
be less than 15 ppm. 

It is proposed to introduce the 
coagulant and the chlorine with the 
bypass portion of the raw water and 
distribute them uniformly across the 
mixing-coagulation zone. One hour 
mechanical mixing is provided in this 
zone. 

Three and one-half hours settling 
are provided for the coagulated water 
ahead of the filters. This will result 
in a water of less than 2 ppm turbid- 
ity on the top of the filters. 

The incoming raw water and the 
bypass portion of the raw water are 
metered. The station operator will 
have positive control at all times of 
the amount of water bypassed by 
throttling hydraulically or pneumat- 
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Fig. 5. FLOW DIAGRAM of the St. Louis County Water Company's South 
Plant 20 mgd addition. 


a block diagram of this 20 mgd addi- 
tion. 

It is expected that the water in the 
softening basin will receive between 
15 and 20 minutes intimate contact 
with the recirculated slurry. Lime 
will be fed into the slurry and even 
though provisions have been made 
for solids liquid separation, it is ex- 
pected the turbidity of the effluent 
of this solids contact unit will be 75 
to 100 ppm. This turbidity will be 
principally magnesium hydroxide. 
The slurry concentration in the con- 
tact unit will be controlled by blow- 
down if it builds to an excess of ap- 
proximately 4 per cent by weight. 
The amount of blow-down required 
will depend upon the amount of pre- 
cipitation products and the carry- 
over from the unit. 

The settling basin following the 
softening unit has a detention time 


ically operated valves. The amount of 
water to be bypassed will be estab- 
lished through laboratory control of 
the chemical characteristics of the 
treated water. 

A unique feature of this plant is 
that all units including filters are in 
a common basin. This type of design 
was used and reported by Hartung ® 
in the initial 15 mgd South County 
Plant. 


Summary 


Pilot plant and laboratory jar test- 
ing of Meramec River water have 
shown: 

Lime Softened Meramec River wa- 
ter should have a pH of 9.6 to 98 
with calcium and/or magnesium resi- 
duals between 40 and 50 ppm as cal- 
cium carbonate if the water is to be 
non-incrusting of hot water systems 
operated at 140°F. 
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Recirculated precipitated slurry is 
very advantageous in promoting lime 
softening reactions. 

Approximately 0.5 milliequivalents 
per liter of lime in excess of the bi- 
carbonate alkalinity plus magnesium 
is required to reduce the residual 
magnesium to 40 ppm if 3.8 per cent 
recirculated slurry is used and the 
mixing contacting time is 20 minutes. 

The excess lime may be used by 
bypassing a portion of the raw water 
and the total lime requirement will be 
approximately 1% milliequivalent per 
liter less than the bicarbonate alka- 
linity plus magnesium. 

In combining solids contacting 
with split treatment, increased cal- 
cium residual and decreased mag- 
nesium residual will be obtained in 
the treated water. 

Magnesium hydroxide will be car- 
ried out of the recirculated slurry and 


must be settled out before reducing 
the pH. 

Present water treating equipment 
can be adapted to the process. 


Conclusions 


Meramec River water can be lime 
softened so that it is stable at 140°F 
by treating approximately 75 per 
cent of the water with 0.5 milliequiva- 
lent per liter excess lime in the pres- 
ence of 3% to 4 per cent recirculated 
slurry, by bypassing approximately 
25 per cent of the raw water and tak- 
ing advantage of normal coagulant 
and chlorine dosages for additional 
pH reduction. 

This treatment utilizes lime effi- 
ciently and enables the water plant 
operator to produce a quality prod- 
uct with the minimum of capital in- 
vestment for chemical treating facili- 
ties. 
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Texas Raises Amount 
of Possible Water 


Conservation Loans 


The Texas legislature has enacted 
a bill which raises from $5 million 
to $15 million the amount of money 
the State Water Development Board 
may lend on a single water conserva- 
tion project. The bill also removed 
a limitation on loans to one-third of 
the cost of the project. 

Another measure passed by the 
House and sent to the State Senate 
was bill HB 54, which would give 
the State Water Development Board 
more latitude in investing funds with 
an objective of stepping up interest 
yield. 


Handbooks for Sewage 
Treatment and Water 
freatment Operators 


Health Education Service is cur- 
rently distributing a pair of hand- 
books, one for sewage treatment plant 
operators, the other for water treat- 
ment plant operators. 

“The Manual of Instruction for 
Sewage Treatment Plant Operators,” 
has 250 pages. “The Manual of In- 
struction for Water Treatment Plant 
Operators,” has 164 pages. Both were 
produced by the New York State 
Department of Health, assisted by 
the Colleges of Engineering of Cor- 
nell and New York Universities, the 
Chemistry Department of Niagara 
University and Rensselaer Polytechnic 
Institute’s Division of Soil Mechanics 
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and Sanitary Engineering, and the 
New York State Sewage and Indus- 
trial Wastes Association. 

Both of these Manuals are distri- 
buted extensively by the State Health 
Department throughout New York, 
where they are used as texts in the 
Grade II Sewage and Water Treat- 
ment Plant Operators Courses. 

The Sewage Manual is made up 
of 15 chapters which cover such sub- 
jects as Sewage, Sewage Disposal, 
Sewage Treatment Methods, Prelimi- 
nary Treatment, Primary Treatment, 
Secondary Treatment, Chlorination of 
Sewage, Sludge Treatment and Dis- 
posal, Gas from Sludge Digestion, 
Industrial Wastes, Sampling and Test- 
ing Procedures, Records and Reports, 
Maintenance of Plant and Equipment, 
Treatment Plant Safety, Hydraulics 
and Electricity. 


Winnipeg Names Bubbis 
To Head 


Waste & Waterworks Division 


Mr. N. S. Bubbis, a widely-known 
Civil Engineer, has been appointed 
Director of the Waste and Water- 
works Division of the Metropolitan 
Corporation of Greater Winnipeg, 
effective January 1, 1961. Since 1949, 
Mr. Bubbis has been General Man- 
ager and Chief Engineer of the 
Greater Winnipeg Water and Sani- 
tary Districts, two inter-municipal 
Boards which now cease to exist. 

Under the Metro Act, the Cor- 
poration will become responsible for 


all previous functions of the two 
Districts. In addition, it will have 
much broader authority to carry out 
projects designed to improve water 
supply and sewage disposal in the 
metropolitan area. 

Mr. Bubbis will direct all waste 
and water operations under the jur- 
isdiction of the Corporation. He will 
set standards for location and con- 
struction of facilities connected with 
the storage, transportation, treatment 
and disposal of water and waste, 
working in co-operation with all oth- 
er Divisions of Metro, particularly 
the Planning Division. 





Landscrapes 
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let the ends of the dam go straight, 
level and secure into the hillside. Let 
us be magnificently right,—not puny 
or ashamed with what we have done, 
trying, by trickery, to suggest that a 
dam is a piece of countryside that 
happened to flow that way. Let’s 
make people marvel and come sight- 
seeing to wonder at what we have 
built, and not have them ask—“Well, 
if it is a dam, why doesn’t it look like 
one?” People are so apt to ask awk- 
ward questions. 





® po youR TRUCKS, diggers, dozers, 
back hoes and every other water 
cooled piece of equipment in your wa- 
ter and sewer department get twice- 
a-year servicing on their cooling sys- 
tems? They should, and it’s time 
again to think about the Spring treat- 
ment. Use this check list as a guide: 

e Drain the cooling system. If rust 
shows, flush out the system complete- 
ly, using a cleaner if one is needed. 

e Even if the coolant is clean, the 
rust inhibitors probably are used up. 
Some metals can corrode without col- 
oring the coolant. 

e Look for leaks in your hoses and 
hose connections around the “freeze- 
out” plugs, gaskets, water pump seals 
and heater fittings. 

e Fill the radiator with soft water 
and a good rust inhibitor. Inhibitors 
lengthen the life of a cooling system. 
Use one. 

e Don’t save used anti-freeze— 
even permanent type. “Permanent” 
means Only that it won’t boil away. 
It loses its rust inhibitor’s effective- 
ness after one season’s use. Throw it 
out. 

© Refill the system, run the engine 
and check for water leaks. Be sure 
the radiator core is free of dirt and 
insects by blowing it out with an air 
hose. Check temperature gauge. 
Check for coolant loss. 

e A good cooling system check 
right now can save you a lot of trouble 
this summer. 

e If you use the new “year-round” 
type of cooling system fluid such as 
Dowguard, test it to determine its 
effectiveness. Dow says in some cases 
this fluid is good for two years. 


Don’t make the mistake of think- 
ing you can pull out your truck’s 
thermostat now that the weather is 
warming up. And don’t remove the 
thermostat to “correct” a cooling sys- 
tem overheating problem. This can 
greatly increase fuel consumption, re- 
duce power and contribute to spark 
plug fouling due to the accumulation 


Keep 


G. Cunningham 


of excessive carbon deposits on the 
insulators. 

If you run into excess plug foul- 
ing, always. check to see if that ve- 
hicle has a thermostat in it. Your 
thermostat is important to get the en- 
gine up to its most efficient operat- 
ing temperature quickly and to keep 
it there through proper coolant cir- 
culation. 


Could your department save money 
if you had a dynamometer in your 
shop? A number of large commercial 
garages, and some city utilities are 
finding dynamometers a 
proposition. 

A chassis dynamometer gives you 
all the advantages of road testing a 
repaired vehicle, yet overcomes the 
disadvantages of road testing. These 
will work only on rubber-tired rigs, 
of course. The speed is measured in 
miles-per-hour and the performance 
in horsepower—that amount of actual 
power delivered at the rear wheels. 

With this testing device, you can 
test the functions of an engine, trans- 
mission, drive line, axle, rear wheels 
and rear tires exactly as they operate 
on the road. 

You can also use a dynamometer 
before repairs are made. This way 
you get a clearer picture of what is 
wrong. Driver complaints and hit or 
miss diagnosis are often wrong or too 
general to help you find the real 
trouble. Pinpoint diagnosis with a 
dynamometer is economical and prac- 
tical with the “under-load” method 
of testing. 

After repair, another turn on the 
dynamometer will tell you immediate- 
ly if the work you did was done cor- 
rectly, and if the new parts are “run- 
ning in” correctly. 


paying 


For every gallon of gas or diesel 
fuel you burn through an engine, 
more than a gallon of water is pro- 
duced by the engine. It leaves as 
vapor—if the exhaust is hot, other- 
wise it drips out. 


em 


Rolling 


During the past few years, there 
has been an increasing demand for a 
small oil testing meter that could be 
put in the oil line of a truck and give 
an indication of the condition of the 
lube oil. 

One such meter now on the market 
is made by Gerin. They made their 
first model 15 years ago, and have 
been refining it since. 

Long experience with oil testing 
convinced Gerin that they needed a 
single index to show used lube oil 
condition. For this they picked viscos- 
ity. Viscosity of oil changes when it 
becomes deteriorated or contami- 
nated. 

Several such meters are now on 
the market, but the Gerin has certain 
new features. It will accurately indi- 
cate percentage of viscosity change, 
up or down, whether the oil is hot or 
cold. 

It works this way: When you 
change oil, a small compartment in- 
side the meter automatically takes in 
and holds a sample of the fresh oil. 
After this the meter compares the 
crankcase oil with this original sample 
and shows the result visually on a 
small scale with pointer. The crank- 
case oil circulates through the meter 
and around the sample, keeping it 
the same temperature as the lube oil. 
This eliminates the temperature vari- 
able when comparing the samples. 

Engine oil pressure keeps the meter 
ready to compare samples automatic- 
ally. It samples when the engine is 
stopped, or by manually closing the 
meter’s oil inlet valve when the en- 
gine is running. The meter reading 
stays in position when the engine is 
turned off. In this way the driver, 
mechanic or the man checking the oil 
level at the end of a run can also check 
the viscosity reading. 

For effective preventative mainte- 
nance, lube oil condition is one of the 
best indexes. Lube viscosity will show 
signs of fuel in the crankcase, build- 
up of sludges and solids, and give in- 
dications of water or anti-freeze leaks. 
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Multi-Stage Centrifugal Blower fa 
An extensive line of multi-stage centrifugal blowers 
and exhausters that provide uniform air pressure up to 
10 psi, or vacu- 
um up to 12 in. 
of mercury is of- 
fered by the 
manufacturer. 
Available in 
many standard 
sizes, each unit 
can use several 
types of impel- 
lers, thus, by 
varying the 
number of 
stages, different ratings and performance characteristics 
covering a wide performance range can be obtained. 
These blowers and exhausters provide clean, dry air or 
gas at constant pressure for many processes including 
sewage and industrial waste treatment. U. S. Hoffman 
Machinery Corp. 


Recording Dry Feeder 
402 
Series A-690 
Feeder with 
Loss-of-weight 
Recorder con- 
trols dry-chem- 
ical flow precise- 
ly and provides 
permanent rec- 
ords of feeder 
operation. Its 
design assures 
uniform delivery 
rates between 
0.0045 and 28 
cu ft per hour. 
The amount 
of chemical fed 
during any de- 
sired period is 
read from 24- 
hour or 7-day 
charts. A direct- 
reading register shows the amount of material remain- 
ing in the hopper at any time.—Wallace & Tiernan Inc. 
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Sludge Reader 
403 
A new sludge reader that eliminates the problems as- 
sociated with maintaining proper sludge or slurry flow 
consistencies 
passing through 
pipe lines: 
Utilizing 
harmless nuclear 
energy, the 
Sludge Reader 
will react to 
changes in solids 
concentrations 
passing through 
the line and, at 
a predetermined 
consistency, start 
or stop the 
sludge pump. 
The Sludge 
Reader uses a 
low energy 
source which 
passes through 
the flow pipe and 
the pipe’s con- 
tents to a detec- 
tor mounted dia- 
metrically oppo- 
site the energy source. Variations in the cludge density 
in the pipe will cause variations in the nuclear beam as 
received by the detector. These variations are passed on 
to a computing circuit that energizes the pump controls. 
—Komline-Sanderson Engineering Corp. 


Well Strainer 
404 
Exclusive V- 
shaped self- 
cleaning slot de- 
sign permits 
maximum well 
delivery over 
long periods. 
The strainer’s 
V-shaped slot is 
larger on the in- 
side than on the 
outside, prevent- 
ing sand and 
gravel entry. 
Any particle that enters a slot will pass through without 
choking it. 

The V-shaped slot strainer allows for maximum de- 
velopment by removing silt, alluvium, clay and fine sand 
from around the outside of the strainer—Cook Well 
Strainer Co. 
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Vertical Split Case 
Centrifugal Pump 
405 

A new line of vertical single-stage 
split case centrifugal pumps, recently 
introduced by the manufacturer, are 
particularly suitable for applications 
where extreme compactness is re- 
quired, handling high capacities at 
medium to high heads and continuous 
operation. 

The new pumps feature double suc- 
tion hydraulically and dynamically 
balanced impellers and streamlined 
liquid flow channels for smooth, quiet 
operation ; suction and discharge con- 
nections on vertical base section for 
easy inspection and maintenance ; and 
stuffing boxes on both sides of pump 
centerline and hydraulic pressure seat- 
ing bronze wearing rings for maxi- 
mum sealing and minimum leakage. 
Capacities to 6000 gpm.—The Aurora 
Pump Div., New York Air Brake Co. 


Sludge Valve 
406 
In expanding its line of manually- 
operated sludge valves, the manufac- 
turer has recently introduced a fully 
motorized telescoping model, called 
the Mo-Tel-Valve. It is factory-as- 
sembled, tested and set for the re- 
quired travel before shipment. Travel 
can be adjusted in the field if plant 
operations change. The new units are 
offered in 5 sizes, from 4 in. to 12 
in., utilizing a motorized valve con- 
trol suitable for single or three phase 
operation. Standard units provide 4 
ft travel—The American Well Works. 


Flow Meters 
407 

A combination of Indicating Rotor 
Meter and Pneumatic Transmitter, 
called the Magnarator, can be used 
with any metering tube 2% in. to 
2 in. diameter covering flows equiva- 
lent to 1 to 100 gpm water and 4 
to 400 scfm air. 

The flow travels vertically upward 
through the metering tube, and the 
float in the tube is magnetically coupled 
to a rotating follower in the pneumatic 
transmitter. A dual reading 4 in. ver- 
tical output scale indicates the flow 
rate and the transmitted pneumatic 
signal which is linear. A horizontal 
reading scale shows the float position 
independently of the air supply and 
transmitter output.—Fischer & Porter 
Co. 


Hose Coupling Repair 
Machine 
408 

Electric and hand-operated models 
of a hydraulic powered hose repair 
machine will swedge factory-type hose 
ends for fittings in 30 seconds, re- 
duce machine down time and elimin- 
ate procurement problems. 


Suitable for the repair or replace- 
ment of hydraulic, gas, oil, and wa- 
ter hose using hydraulic power, it is 
designed so that an operator can re- 
pair broken hose or make up new 
hose in a matter of minutes. Only 
the small inventory of hose and fit- 
tings used in the plant is required 
for any emergency which may arise. 
Both electric and hand operated mod- 
els are available on lease or purchase 
basis.—Manufacturers Associates. 


End Suction 
Centrifugal Pump 
409 

A new end suction centrifugal pump 
features double ball bearings and belt 
or direct motor drive. Capacity range 
is from 10 gpm to 300 gpm, and 
head range to 150 ft. Semi-open im- 
peller is mounted on stainless shaft 
with precision taper fit for perfect 
alignment and easy removal. Stuffing 
box and split gland are standard, but 
mechanical seal is available at no ex- 
tra cost. Seal is recommended for 
temperatures up to 180° when hand- 
ling non-abrasive fluids——-The Dem- 
ing Co. 
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Submersible Pumps 
410 

Non-clog submersible pumps, newly 
announced by the manufacturer, are 
especially designed to handle large 
solids and stringy materials, such as 
industrial material or wastes, raw or 
treated sewage, light sludge and slur- 
ries. 

These compact, all-in-one pump and 
motor units are equipped with a one- 
piece cast iron impeller either in two- 
blade design or, where excessive clog- 
ging would otherwise be encountered, 
in the bladeless impeller design. Avail- 
able in 2 in., 3 in., and 4 in. sizes. 
Typical applications include storm 
water drainage, small sewage lift sta- 
tions and general purpose sump drain- 
age.—Fairbanks, Morse & Co. 


Propeller and 
Mixed Flow Pumps 
411 

sroadening of its line of propeller 
and mixed flow pumps with the addi- 
tion of 20 new sizes ranging from 
6 in. to 60 in., has recently been 
announced by the manufacturer. Ca- 
pacity range of new units is from 
1000 to 100,000 gpm at heads up to 
50 ft per stage. Speeds are 440 to 
3450 rpm. 

A number of the new units are 
being employed in irrigation, flood 
dewatering, storm sewer, industrial 
water and waste service, and in mu- 
nicipal water plants.—Allis-Chalmers 
Mfg. Co. 


Composite Anode for 
Cathodic Protection 
412 

A new form of anode for cathodic 
protection systems using impressed 
current is available. 

The device is a composite conduc- 
tor which combines the high current 
capacity of copper, the anodic-pas- 
sive properties of tantalum, and the 
non-sacrificial qualities of platinum. 
This new anode is available in a 
size equivalent to the No. 10 copper 
wire conductor.—Electro Rust Proof- 
ing Corp., Div. of Wallace and 
Tiernan Inc. 


Size Gauge for O-Rings 


413 

A visual O-Ring Size Gauge for 
checking I.D. and cross section of 
O-Rings without manual or mechani- 
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How to control it economically 
with this simple, modern 
“box on a pipe.” 


This is the Modulair Type “P” rate-of-flow controller, for 
your filter effluent piping. 

You install it almost as easily as a piece of pipe, and its 
design is so utterly simple that you have almost no main- 
tenance cost. 


Note how Modulair ‘‘P’’ flow controller requires very little space in filter effluent line. 


In fact, the minute you put this venturi-actuated, fully 
pneumatic controller to work, you get these new savings: 
No valve operator 
No water supply 
No hydraulic valves 
No drive gears and linkage 
No “spaghetti” of complicated piping 
No pilot valve or valve shaft 
. No leaky packing gland 
. No floor drain 
9. Almost no maintenance 

You save space, too, because the “P” controller has the 
shortest laying length of any, in addition to being entirely 
preassembled, with all working parts enclosed. 

Send for our Bulletin 951, for details on space and cost 
savings of the “P” controller. Compare them with your 
present method of flow control. No obligation. 
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Apr. 17-18—Ann Arbor, Mich. (Rackham Bldg.) 


FourtH ConF. oN Great LAKES RESEARCH. Spons- 
ored by Great Lakes Research Div. of the Univ. of 
Michigan’s Institute of Science and Technology. Gen. 
Chairman, Dr. Charles F. Powers, Great Lakes Re- 
search Div., 1119 Natural Science Bldg., Ann Arbor, 
Mich. 


Apr. 19-21—Lincoln, Nebraska (Cornhuskers Hotel) 


NEBRASKA Section A.W.W.A. Secy., Joseph J. Ross- 
bach, Metropolitan Utilities, 18th & Harney Sts., 
Omaha. 


Apr. 20-22—Chandler, Arizona (San Marcus Hotel) 


Arizona Section A.W.W.A. Secy., A. D. Cox, Jr., 
Secy. & Comptroller, Arizona Water Co., Box 5347, 
Phoenix. 


Apr. 20-22—Chandler, Arizona (San Marcus Hotel) 


ARIZONA SEWAGE & Water Works AssN. Secy., 
A. D. Cox, 2612 N. 16th St., Phoenix, Ariz. 


Apr. 23-26—Greenville, South Carolina (Pointsett Hotel ) 


SOUTHERN Section A.W.W.A. Secy., N. M. deJar- 
nette, 96 Popular St., N. W. Atlanta, Ga. 


Apr. 26-29—Victoria, B. C. (Empress Hotel) Paciric 


NortHuwest Section A.W.W.A. Secy., Fred D. Jones, 
W. 2108 Maxwell Ave., Spokane, Wash. 


Apr. 26-29—Santa Monica, Calif. (Hotel Miramar) 


Catir. SEwaGe & INpusTRIAL Wastes Assn. Secy., 
Alfred D. Leipzig, 1200 Vista Del Mar, Venic, Calif. 


May 2-4—Lafayette, Ind. (Purdue University) 16th 
PurbuE INpDusTRIAL WasTE ConrF. Write: Prof. D. E. 
3loodgood, School of Civil Engineering, Purdue Uni- 
versity, Lafayette, Ind. 


May 5—Harrisburg, Pa. (Penn Harris Hotel) Nintu 
ANNUAL Pa. CLEAN STREAMS AND CLEAN AIR CONF, 


May 8-19—Cincinnati, Ohio (Robert A. Taft Sanitary 
Engineering Center) Training course: “Organic In- 
dustrial Wastes Characterization.” Write. Chief, 
Training Program, Robert A. Taft Sanitary Engi- 
neering Center, 4676 Columbia Parkway, Cincinnati 
26, or to PHS Regional Office. 


May 9—Old Point Comfort, Virginia (Hotel Chamber- 
lain) Vircinta InpustRIAL Wastes & SEWAGE 
Works Assn. Secy., Orval J. Hand, Hercules Powder 
Co., Hopewell, Va. 

May 22-24—Ocean City, Md. (Commander Hotel) 
MARYLAND-DELAWARE WATER & SEWAGE AsSN. 
Secy., W. M. Bingley, State Dept. of Health, 301 W. 
Preston St., Baltimore 1, Md. 

CONTINUED ON PAGE 84A 








LOWER COST—MORE EFFECTIVE 
MUNICIPAL SEWAGE TREATMENT 
FOR THE 1960’S 


Through a Continuous Program of Research and Development 
Chicago Pump increases the Value of Your Public Works Dollar 


C.R.P.* ACCELERATED SLUDGE 
DIGESTION SYSTEM — An 
available means for increas- 
ing digester performance 
through continuous mixing. 


Bulletin 145 


FLUSH-KLEEN® CLOG-PROOF 
SEWAGE PUMPS — With by- 
pass fitting for greater inflow 
capacity and flo-thru strainer 


mater colide leadine. 
SWING DIFFUSER* AERATION oe ee ee eee 


EQUIPMENT — Assures \ Bulletin 122-D 
dependable, continuous aera- 
tion with highest oxygenation. 


Bulletin 175-A HYDROSHEAR* AIR DIFFU- 


SION SYSTEM — Clog-proof, 
highest oxygenation and cir- 
culation at lowest air pump- 
age and power use 


SCRU-FLO* POSITIVE DIS- 
PLACEMENT SLUDGE PUMP— 
Screw conveyor clog-proof . —4 Buletin 178 
sludge pumping. 


Bulletin 191 


BARMINUTOR* SCREENING 
AND COMMINUTING MA- 
CHINE — Continuous and 


- * - . . . . 
AER-DEGRITTER * GRIT REMOV automatic communition in 


AL SYSTEM — For controlled 


washing, transporting and 
concentrating grit. 


RATED AERATION* PACK- 
AGED SEWAGE TREATMENT— 
For odor free, nuisance free, 


rectangular channels. 


Bulletin 186-B 


NEW 4R COMMINUTOR TWO- 
WAY 4” CUTTING MACHINE 
— Increased cutting capacity 
with longer cutter life. 


low cost, high treatment. 
Bulletin 135-A 


CHICAGO COMMINUTOR 
SCREENING AND COMMINUT- 
ING MACHINE—The original 
comminutor developed by 
Chicago Pump. 


Bulletin 185-D 


UT* PACKAGED UNDER- 
GROUND LIFT STATION— 
Fully automatic pumping, 
factory fabricated and assem- 
bled. 


Bulletin 121 im ‘it 1 * TRADE MARK 


Putting Ideas to Work 
FOOD MACHINERY AND CHEMICAL CORPORATION 
Me HYDRODYNAMICS DIVISION 
CHICAGO PUMP 


622 DIVERSEY PARKWAY ¢ CHICAGO 14, ILLINOIS 
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May 22-26—Cincinnati, Ohio (Robert A. Taft Sanitary 
Engineering Center) Training course: “Inorganic In- 
dustrial Wastes Characterization.” Write: Chief, 
Training Program, Robert A. Taft Sanitary Engineer- 
ing Center, 4676 Columbia Parkway, Cincinnati 26, 
or to PHS Regional Office. 

May 25-26—Pullman, Wash. (Washington State Uni- 
versity) 10th Paciric NorTHWEsT INDUSTRIAL WASTE 
ConrF. 

May 31—East Lansing, Michigan (Michigan State Uni- 
versity) MIcHIGAN SEwaAGEe & INDUSTRIAL WASTES 
Assn. Secy., D. M. Pierce, Mich. Dept. of Health, 
Room 311, Admin, Bldg., Lansing 4, Mich. 

May 3l-June 2—East Lansing, Michigan (Michigan 
State University) MicHIGAN SewaGe & INDUSTRIAL 
Wastes Assoc. Secy., D. M. Pierce, Mich. Dept. of 
Health, Room 311, Admin. Bldg., Lansing 4, Mich. 

June 1-3—Windsor, Ont. (Prince Edward Hotel) 
CanapDIAN Section A.W.W.A. Secy., A. E. Berry, 
72 Greenville St., Toronto, Ont. 

June 4-9—Detroit, Mich. (Cobo Hall) A.W.W.A. An- 
NUAL CONFERENCE. Secy., R. J. Faust, 2 Park Ave., 
New York, N. Y. 

June 5-7—Tuscaloosa, Alabama ( University of Alabama) 
ALABAMA WaTER & Sewace Assn. Secy., E. J. Fin- 
nell, Jr., Univ. of Alabama, University, Ala. 

June 5-7—Pullman, Wash. (Washington State Univers- 
ity) 7th SEwacGeE Works SCHOOL. 

June 6-8—Morgantown, West Virginia (West Va. Uni- 
versity School of Mines) SixtTH ANNUAL APPALACH- 
IAN UNDERGROUND CoRROSION SHORT Course. Write: 





Synchro-Start's new protective engine controls have been de- 
signed, for the starting and stopping of engines from remote 
pilot devices, such as pressure switches, float switches, power 
failure relays, etc., and are completely automatic in operation. 
These dependable controls are encased in a steel, dust proof 
cabinet, and now feature enclosed PLUG-IN RELAYS as well 
as OVERLOAD BREAKERS. The plug-in relays simplify what 
little field maintenance that may have been required in older 
models, while the overload breakers eliminate the necessity of 
replacing fuses. 

In designing this unit we have used the same high quality ma- 
terials and workmanship that our customers have come to 
expect throughout Synchro-Start's 27 years of manufacturing 
engine controls. 


5 
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Mr. John H. Alm, Dearborn Chemical Co., 2 Gateway 
Center, Pittsburgh 22, Pa. 

June 7-9— Springfield, Ill. (Leland Hotel) CENTRAL 
States Sewace & INDUSTRIAL Wastes Assn. Secy., 
Scott E. Linsley, 2400 Childs Rd., St. Paul 6, Minn. 

June 7-9—Okoboji, lowa (The New Inn) Iowa SEWAGE 
& InpustRIAL Wastes Assn. Secy., L. F. Skorezeski, 
207 S. 15th Ave., Marshalltown, Iowa. 

June 11-15—New York, N. Y. (Hotel Commodore) 
54th ANNUAL MEETING AiR POLLUTION CONTROL 
ASSOCIATION. 

June 12-16—New Brunswick, N. J. (Rutgers University) 
Short Course: Analysis of Water and Sewage. Con- 
tact Dean, College of Engineering, Rutgers, The State 
University, New Brunswick, New Jersey. 

June 19-30—Cincinnati, Ohio (Robert A. Taft Sanitary 
Engineering Center) Training course: “Aquatic 
Biology for Engineers.” Write: Chief, Training Pro- 
gram, Robert A. Taft Engineering Center, 4676 
Columbia Parkway, Cincinnati 26, or to PHS Region- 
al Office. 

June 20-22—Wernerville, Pa. (Galen Hall Hotel) Pa. 
Section A.W.W.A. Secy., L. S. Morgan, 413 Nation- 
al Bldg., Greensburg. 

June 20-23—Brighton, England. Annual Conference— 
The Institute of Sewage Purification. 

Sept. 11-13—Louisville, Kentucky (Brown Hotel) Ken- 
TUCKY-TENNESSEE SECTION A.W.W.A. Secy., Harold 
F. Mount, Preston Street Road Water Dist. No. 1, 
5400 Preston Highway, Louisville, Ky. 

Sept. 12-Oct. 5—New Brunswick, N. J. (Rutgers Uni- 
versity) Short Course: Water Works and Filter Plant 
Operation. Contact Dean, College of Engineering, 
Rutgers, the State University, New Brunswick, N. J. 

Sept. 13-15—Saranac Lake, N. Y. (Saranac Inn) N.Y. 
Section A.W.W.A. Secy., Kimball Blanchard, Nep- 
tune Meter Co., 2222 Jackson Ave., Long Island City 
1. 

Sept. 13-15—St. Paul, Minn. (Hotel Lowry) Nortu 
CENTRAL Section A.W.W.A. Secy., Carl A. Flack, 
Water Dept., 216 City Hall, St. Paul 2, Minn. 

Sept. 20-22—Rapid City, South Dakota (Sheraton-John- 
son Hotel) Joint Meetinc So. Dax. WatER & SEw- 
AGE Works Conr., So. Dax. Section A.W.W.A. 
and So. Dak. Water PoLLtutTion ContTRot AssN. 
Secy., Don C. Kalda, So. Dak. Water and Sewage 
Works Conf., Div. of San Engrg., State Board of 
Health, Pierre, So. Dak. 

Sept. 24-28—Poland Spring, Maine (Poland Spring 
House) New ENGLAND WATER Works ASSOCIATION 

Sept. 27-29—Milwaukee, Wis. WiuscoNsIn SECTION 
A.W.W.A. Fortieth Annual Conf. Secy., Harry 
Breimeister, 507 Municipal Bldg., 841 N. Broadway, 
Milwaukee 2, Wis. 

Oct. 1-3—Springfield, Missouri (Kentwood Arms Hotel) 
Missourt Section A.W.W.A. Secy., Warren A. 
Kramer, Chief, Water Supply, Div. of Health, State 
Office Bldg., Jefferson City. 

Oct. 1-3—Springfield, Missouri (Kentwood Arms Hotel) 
Missour1 WATER PoLLuTION ConTRoL Assn. Secy., 
Jack K. Smith, Old Post Office Bldg., 112 W. High, 
Jefferson City, Mo. 

Oct. 2-4—Taos, New Mexico. Rocky Mountain SeEc- 
jyion A.W.W.A. Secy., H. F. Kepner, 550 Alcott, 
Denver 4, Colorado. 

Oct. 17-Nov. 9—New Brunswick, N. J. (Rutgers Uni- 
versity) Short Course: Sewage Disposal and Plant 
Operation. Contact Dean, College of Engineering, Rut- 
gers, The State University, New Brunswick, N. J. 





ON TAP... 


unlimited supply source for 





WATER 
FLUORIDATION 
SAVINGS 


HYDROFLUOSILICIC ACID 


for lower cost, greater safety, assured supply! 


Compared to solid fluoride salts, IMC liquid hydro- 
fluosilicic acid ships at low tankcar rates, requires 
less storage space, less handling. 


Eliminates extensive feed and dust control equip- 
ment... hoppers, agitators, dissolving tanks. 


Pumps directly into conduits. No health hazard of 
fluoride dust or need for special protective equip- 
ment. 


IMC is the largest domestic producer of phosphate 
rock — from which hydrofluosilicic acid is recov- 
ered. You’re assured of dependable supply now 
and for years to come! For more facts, write direct. 


1C-6-01 
INDUSTRIAL CHEMICALS DEPARTMENT 


INTERNATIONAL MINERALS & 
CHEMICAL CORPORATION 


Administrative Center: Skokie, lilinois 











WEINMAN PUMPS 


Where dependability and per- 
formance count most —at critical pumping 
stages of water movement—you’ll find 
Weinman Pumps. There’s good reason for it, too. 
Weinman Split-Case Centrifugal Pumps are 
precision built to function continuously at top 
efficiency, with little or no maintenance. The 
horizontally split casing speeds routine mainte- 
nance and increases the “in-service” time of 
Weinman Pumps. Rotating parts are quickly 
inspected and easily removed or replaced with- 
out disturbing connections or driver. And, the 
rugged construction of Weinman Pumps stands 
up under the grueling punishment of ‘round- 
the-clock operation. Municipal engineers and 
taxpayers alike benefit from the real economy 
of Weinman’s dependable 
year-in, year-out 
trouble-free on-line 
service. 

And, you get the same 
uninterrupted, depend- 
able service from 
Weinman’s outstanding 
line of Sewage Ejectors 
for the swift handling of 
liquids of varying viscosi- 
ties carrying all types of 
foreign matter in 
suspension. 

Write today for full in- 
formation on all Weinman 
Centrifugal Pumps and 
for the competent, on- 
the-job assistance of your 
local Weinman Specialist, 
check the Yellow Pages. 


“WEINMAN PUMP “:: 


CENTRIFUGAL SPECIALISTS 
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e For further information on products or services please use reader service card. 
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cal measuring has been recently in- 
troduced. 

The gauge consists of a single unit 
cone and base with adjustable cross 
section measuring strip. The cone is 
mounted on a slotted base. The I.D. 
of the O-Ring is measured by placing 
the O-Ring on the cone, while the 
cross section is measured with slots 
in the base-——Parker Seal Co., Div., 
Parker-Hannifin Corp. 


Glass Stopeock Lock for 
Pressure Applications 
414 
A glass stopcock for pressure ap- 
plications which combines freedom of 
rotation with positive locking action 


is available. Made of chemically 


inert Teflon and Marlex “50”, it is 
designed for use with standard taper 
glass stopcocks for practically all lab- 
oratory reagents and will withstand 
complete autoclaving. 

It is available in five and 
may be used to convert standard taper 
glass stopcocks to pressure uses.— 
Fischer & Porter Co., Glass Products 
Div. 


sizes 


Automatic Proportional 
Sampler 
_ 415 

automatic proportional 
sampler for measuring waste, proc- 
ess or stream flow has a slow speed 
fluid passing the sample point. 

The new unit has a slow speed 
pumping unit that delivers a sample 
continuously to a plastic splitter box. 
The splitter box is part of the in- 
strument housing which can _ be 
mounted above a sample bottle or a 
refrigerator if samples are to be 
chilled. The unit takes samples at the 
splitter box automatically proportion- 
al to flow utilizing signals trans- 
mitted by the flow meter. Sample 
size and frequency is adjustable over 


a range of 2000 to 1. 


A new 
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Housings are of constructed plas- 
tic and aluminum to resist corrosion 
and are purged with air to prevent 
corrosion of electrical parts. 

By continuously 


S¢ dime nt 


sampling the 
build-up is negligi- 
ble. By using the splitter box, small 
samples may be obtained which ac- 
curately represent the condition of 
fluid passing the point.— 
Plasti-Fab 


stream, 


sainple 


Gas Turbine Engines 


416 
A 400 hp gas turbine engine has 


been added to the line of internal com- 
bustion engines for heavy duty in- 
dustrial service. The new engine is a 
free shaft unit 
a centrifugal 


which incorporates 
annular 
combustor, two-stage turbine section 


compressor, 


and integral speed reducing gear case. 
It has high torque characteristics for 
truck and off-the-road vehicle appli- 
cations, but can be connected to a 
fixed shaft version for alternator 
drive and other constant speed ap- 





e For further information on products or services please use reader service card. 


plications. 

Simplicity of design and the use 
of sleeve bearings throughout, includ- 
ing speed shaft bearings, provide for 
a full power period of 20,000 hours 
between overhauls. Design, assembly 
and testing was conducted in collab- 
oration with Williams Research Cor- 
poration at that company’s laborato- 
ries—Waukesha Motor Co. 


Automatic Water Analyzer 
417 

instrument that provides 

continuous on-stream analysis of wa- 


A new 


ter; the Chemonitor, duplicates con- 
tinuously and automatically the prin- 
ciples of colorimetric analysis thus 
determining and recording the amount 
of a specific component in water 
A sample is piped into the instru 
ment and mixed with reagents. When 
silica is present, the sample turns 
blue. The intensity of the color is 
then measured by the colorimeter and 
the measurement recorded on a re 


When 


operates an upper-limit switch that 


corder. desired, the recorder 


in turn actuates an alarm system. 


use your present equipment and 


low-cost Carox’ 


Potassium Permanganate 


Oxidize away those two difficult water problems: tastes and odors; stain- 
causing iron and manganese. With Carox Potassium Permanganate and your 
existing equipment, you can readily supply quality water. CARox water 
treatment usually costs far less than other prevalent techniques for eliminating 


these problems. 


Potassium Permanganate can be used effectively in large or small water 

treatment systems. By oxidation and adsorption it removes musty, earthy, 

woody, moldy, swampy, grassy, and fishy tastes and odors; destroys 
phenols, chlorophenols, acrylates, hydrogen sulphide, mercaptans, 
organic herbicides, fungicides, and insecticides. It rapidly oxidizes 
soluble iron and manganese which are then removed by filtration 


and/or sedimentation. 


Carox is easy to handle, non-corrosive, and requires minimum 
storage space. It is an effective biocide and provides a 
coagulant-aid, minimizing quantity requirements on other 


chemicals. 


If you'd like further information about using CAROox 
for quality water, write Carus Chemical Com- 
pany, Inc., 1377 Eighth Street, LaSalle, 
Illinois, or phone CA 3-1500. 


*TRADE MARK 
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In the zero to 300 ppb silica range, 
the unit permits detection of concen- 
trations as low as 5 ppb with plus 
or minus 2 ppb accuracy. 

Some typical applications of the 
instrument are analysis of boiled wa- 
ter, condensate and effluents from de- 
mineralizers, water 
waste disposal treatment plants. 

The analyzer can be set up to 
conduct single or multiple point analy- 
sis. Multiple point analysis is achieved 
by installing a mechanical timer and 
solenoid actuated valves on addition- 
al sample lines. The unit then can 
analyze as many as four points as 
frequently as desired—Hagan Chem- 
and Controls, Inc. 


softeners, and 


icals 


Heavy Duty Rotary Blowers 
418 
One-piece shafts, slip-fitted through 
impellers and bolted to them at the 
gear end, are featured on the new 
“Series 32” lobe-type rotary posi- 
tive blowers and gas pumps recently 
introduced by the company. 


This advanced design allows an in- 
crease in the diameter of the shaft 
in the critical area between impeller 
and without the loss of im- 
peller strength caused by an enlarged 
bore. Also avoided is the use of the 
drive impeller to transmit power, 
which tends to deflect the impeller. 
A further advantage of a shaft larger 
at the gear end is the reduction of 
torsional deflection of shaft between 


gears 


timing gears and impellers, increas- 
ing pressure and horsepower ratings. 

These new high performance units 
are designed to handle from 800 to 
20,000 cfm at from 2 to 
10 psi continuous (12 psi intermit- 
use on all heavy duty systems which 
tent). They are 


pressures 


recommended for 
have high volume air requirements. 
Sutorbilt Corp. 
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Multiplex to Celebrate 
Its 50th Anniversary 


Multiplex Manufacturing Co., Ber- 
wick, Pa., manufacturers of Crispin 
Air Valves and Multi-Cold Condens- 
ing Units, celebrates its Golden An- 
niversary this year. The company, 
founded by C. G. Crispin, was in- 
corporated on April 17, 1911. Today, 
Ben E, Crispin and Fred E. Crispin, 
sons of the founder, direct the ac- 
tivities of the company as President 
and Vice President respectively. 


Crispin Air Valves are used pri- 
marily by the water and sewage, proc- 
ess, and hydro-electric industries to 
control air in lines carrying liquids. 
Air and Vacuum, Pressure, Negative 
Pressure, Universal, and Combination 
Air Valves are important products in 
the line. Special stainless steel valves 
for corrosive applications, midget 
valves for venting hot water systems, 
sewer, turbine, sewer check valves 
and slip joints are typical products 
that were developed by Multiplex to 
meet specific in-service requirements. 


Henebry Named Director 
of F-M Water Division 


John P. Henebry has been appointed 
to the newly created position of di- 
rector of the Wa- 
ter Division of 
Fairbanks, Morse 
& Co., which 
manufactures and 
will market ma- 
chines for desalt- 

ing sea water. 
Henebry was 
the founder and 
president of Skymotive, Inc., and air- 
line service company at O’Hare In- 
ternational Airport, Chicago. He is 
currently a director of Eppi Precision 
Products, Inc., and of Great Lakes 

Dredge and Dock Co. 


Roberts Filter- Announces 
Two Executive’s Deaths 


Roberts Filter Manufacturing Co., 
Darby, Pa., regretfully announces the 





accURATE GRAPH. ay VISUAL REGis TRATION 





of liquid flow with 


STEVENS 


RECORDER TYPE B-FT 


Recording, indicating and totalizing meter for measuring sewage or other flows 
over Parshall flumes and weirs. This instrument has interchangeable flow cams 
and flow conversion gears...an important factor to consider for sewage treatment 
plants in rapidly growing communities. With a simple change of cams and gears 
the Type B-FT Recorder can operate with a different size flume or accommodate 
a greater range of flow than that for which it was originally purchased. The change 
does not require factory service. Similarly, change from weekly to daily time scale, 
or vice versa, is accomplished by merely repositioning one gear — no new parts 


recent deaths of two of its executive 
personnel. 


Mrs. Jesse W. Roberts (nee Doug- 
las), Secretary and Director of the 
company died January 10, at Presby- 
terian Hospital in Philadelphia. Mrs. 
Roberts is the widow of Mr. Jesse 
W. Roberts, former president of the 
company. 

Mr. Lloyd P. Carman, Purchasing 
Agent for the company passed away 
January 19. He had been associated 
with Roberts Filter for 37 years. 


Layne Forms Organization 
for Water Progress 


Layne Associates, a new organiza- 
tion, headquartered in Memphis, Tenn. 
was recently formed to promote prog- 
ress in the development and conserva- 
tion of water supplies and to pro- 
vide technical information through re- 
search in the field of water. 

Announcement of the formation of 
this group was made by John M. 
Proos, executive secretary of the or- 
ganization. Mr. Proos is also Chair- 


CONTINUED ON PAGE 90A 
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This recorder can be direct float operated or remotely controlled and is 
available for wall or switchboard mounting, or with cabinet for mounting 
out of doors directly over the float well. Request BULLETIN 25 for 
complete details, 





STEVENS HYDROGRAPHIC DATA BOOK 


Invaluable for your reference file. Contains technical data on recorder installations, 
plus @ wealth of hydraulic and conversion tables. $1 copy. (No COD’s) 


LEUPOLD & STEVENS INSTRUMENTS, 
4445 WN EE. GLAGAN BU REEs ° PORTLAND >,313, 
Specialists in hydrologic instruments for over half a century. 


INC. 


OREGON OTALIZER BEGIN 
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ali ENAN PR OSt 
FAIRBANKS 


ASOLINE ENGINES 


...FOR GAS O 


Y * . 
STANDARD ; rr SHIELDED 
TRANSFORMER i Le TRANSFORMER 


TYPE FM-LTR 
LOW TENSION MAGNETO 


Best on the market because 


st Increases engine life! 


xls 


7,< Cuts maintenance and operating costs 
x Simplified construction 
x Standard flange or base mounting 


ie Offered in standard and heavy duty models 


se Offered with semi-low tension adaptation 


This new F-M development gives a positive in- 
tense spark. Ozone and high corona discharge 
do not occur. . . eliminating “green corrosion’’; 
promotes more complete combustion .. . re- 
quires far less engine maintenance, fewer spares. 


For further details, write: R. D. Hisey; 
Magneto and Engine Accessories Division; 
Fairbanks, Morse & Co.; Beloit, Wisconsin. 


FAIRBANKS MORSE 


A MAJOR INDUSTRIAL COMPONENT OF 


FAIRBANKS WHITNEY 

















ALUMINUM 
GRATING 


G-° 
sTRON G.-° 
XTRA KIN 
' TER LOO arth weiGHT! 


Exclusive swaging and forming process prevents cross 
bars from turning, twisting, coming loose or falling 
out ... provides greater strength and rigidity than 
gratings using obsolete methods of joining bars. 
Only Gary Galok Aluminum Gratings offer all these 
advantages: 
High strength to weight ratio. Minimum deflection 
. easier to install. 
Non-rusting and corrosion resistant. Ideal where 
chemical conditions prevail. 
Can be used for decorative purposes, sun-shades, 
grilles, etc. Can be anodized in sunfast colors to 
blend with surroundings. 
Available with serrated or plain bars — in 
all sizes to meet practically every re- 


quirement. *Patent Pending 


Write for Bulletin 
Dept. D-18, E. Seventh Ave., Gary, Indiana 


ROCKWELL-STANDARD ed 
_- CORPORATION. ® 


[CT a-Salole mm ©) al-tlola ME Cr- Taam lalell- tar: 
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man of the Board of Directors of 
Layne & Bowler Inc., Memphis, man- 
ufacturers of Layne Vertical Turbine 
Pumps. 

Other newly appointed officials in- 
clude P. O. Bourgeois, chairman, In- 
ternational Water Supply Ltd., Mon- 
treal, Quebec, and Roy D. Woboril, 
vice chairman, Layne- Northwest Com- 
pany, Milwaukee, Wis. 

Layne Associates is composed of 
members from each of the thirteen 
Layne Associate well drilling firms, 
and Layne & Bowler Inc. The Re- 
search Division of Layne Associates 
is regarded as the largest research 
laboratory in the world devoted ex- 
clusively to water problems and the 
development of water supplies. 

The new organization will seek 
newer and better methods, through 
research, for finding and treating 
ground water in ample supply and 
to keep up with the ever increasing 
demand for water required by in- 
dustry, municipalities and agriculture. 


F. P. MacDonald Elected 
President 
of Electro Rust-Proofing 
Electro Rust-Proofing Corp., Bell- 
ville, N. J., announces the appoint- 
ment of Frank P. Macdonald to the 
position of President. E. R. P. is a 
subsidiary of Wallace & Tiernan Inc., 
Belleville, N. J. 


Mr. Macdonald joined E.R.P. in 
1939. He and Leon P. Sudrabin, now 
Engineering Consultant for the com- 
pany, are two of the pioneers in the 
principles of cathodic protection for 


corrosion control. Much of their re- 
search was conducted at the Dorr 
Company laboratories in Westport, 
Conn., in the early 1940's. 

Wallace & Tiernan acquired the 
E.R.P. Corporation in 1946. Soon 
after, in March 1947, Mr. Macdonald 
was appointed sales manager of the 
new W&T subsidiary, and moved its 
operation to Belleville, N. J. Under 
his direction, E.R.P. expanded its ac- 
tivities until today it provides cathodic 
protection services for all submerged 
or underground metals—pipelines, wa- 
ter towers and storage tanks, ships’ 
hulls and ballast tanks, etc. 

Mr. Macdonald is a member of 
the AWWA, the National Association 
of Corrosion Engineers,and the Amer- 
ican Petroleum Institute. He is also 
the author of numerous articles on 
corrosion which have appeared in 
trade journals. 


Autocon Enlarges 
Assembly Area 


Automatic Control Co., St. Paul, 
Minn., has disclosed that a second 
assembly area for production of its 
motor control center units has been 








OCCT COATING SYSTEMS 
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put into use in the St. Paul, Minn., 
plant. John S. Williams, vice-presi- 
dent for sales and engineering, said 
the new area will increase produc- 
tion capacity of this department by 
over 100 per cent, and is essential to 
meet a current backlog of over $600,- 
000 in orders for this type of equip- 
ment. 

The new assembly area has a spe- 
cial “floating floor” construction, 
which is achieved by suspending the 
floor on steel beams and separating 
it from the regular floor on the plant’s 
first-floor level. This is necessary to 
keep the floor absolutely level and 
free from stresses or strains, both 
for the installation of sensitive elec- 
tronics equipment and for the elabo- 
rate testing required of each unit be- 
fore it is checked out. 

There also is an overhead lifting 
system, new heavy-duty wiring con- 
duits, and special lead-in systems for 
testing equipment. The new assembly 
area is 60 feet long. 

The motor control center, intro- 
duced just two years ago by the St. 
Paul firm, incorporates into a single 
“nerve center” all the timing, meter- 
ing and protective devices and 
switches needed in a large plant— 
such as for water pressure control, 
air-conditioning, electrical load 
changes and other utility systems. 
By compacting all such mechanisms 
into one center the entire plant con- 
installation ; also the need for many 
different control panels, boxes and 
trol system can be pre-tested before 
gauges is eliminated. 


Columbia-Southern Chemical 
Becomes Division of 
Pittsburgh Plate Glass 


Columbia-Southern Chemical Cor- 
poration, a wholly-owned subsidiary, 
has become a division of Pittsburg 
Plate Glass Company, January 1, 
1961, it was announced by David G. 
Hill, President of Pittsburg Plate 
Glass Company. 

The new division will operate un- 
der the name of Pittsburg Plate Glass 
Company, Chemical Division. The 
principal officers of Columbia-South- 
ern Chemical Corporation have been 
elected as officers of Pittsburgh Plate 
Glass Company, effective January 1, 
1961. On that date, Joseph A. Neu- 
bauer will become Vice President and 
General Manager, Chemical Division, 
and Chris F. Bingham will become 
Vice President-Chemical Sales. 





AURORA CONTROLLED 
PERFORMANCE 
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MONO-VANE 


NON-CLOG PUMPS 


“The Pump with the single passage impeller : 
@ CAPACITIES TO 1000 G.P.M. 
@ HEADS TO 150 FT. 

@ BALANCED IMPELLER 

@ HORIZONTAL OR VERTICAL 
@ RUGGED CONSTRUCTION 
@ PROVEN DEPENDABILITY 
@ MINIMIZED WEAR 
@ FAST INSTALLATION 
@ EASY MAINTENANCE 


MONO-VANE 
IMPELLER 


The Mono-Vane impeller is in hydraulic and dynamic balance. It can 
be trimmed to suit various head and capacity requirements and still 
retain proper balance. The AURORA Non-Clog Pump is ideal for 
handling long stringy materials. Smooth, quiet operation is assured 
with the Mono-Vane impeller which is always in dynamic and hy- 
draulic balance—even when trimmed to accommodate various head 
and capacity requirements. Single passage impeller design makes the 
AURORA Non-Clog pump ideal for handling long stringy materials. 
The discharge may be turned to any position to facilitate installation, 
service and maintenance, Clean-out cover is located in casing to 
provide easy service access. 


Typical applications: elevating sewage, pumping sludge, handling 
heavy settleable solids, effluent, and other wastes and industrial 
by-products, 
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LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 





WatTER & SEWAGE Works, April, 1961 





e For further information on products or services please use reader service card. 


New Literature 


AVAILABLE FREE 





Electric Flow Meter 
419 
6-page technical bulletin No. 58- 
10A describes design features and prin- 
ciple of operation of the manufac- 
turer’s electrically operated remote 
reading flow meter. 


These meters measure all types of 
fluid flow at line pressures up to 


5000 psig. The meter consists of a 
restriction such as an orifice plate, 
in the flow line which creates a dif- 
ferential pressure proportional to the 
square of the velocity; an electric 
meter body that converts the differ- 
ential pressure into a proportional 
electrical valve; and electrically op- 
erated reading instruments which in- 
dicate, permanently record and total- 





NON-CLOG DRY PIT 
pump with double suc- 
tion elbow and stand. 
Send for Bulletin 
1850.5. 


NON-CLOG WET PIT with 
cover. Single unit. Du- 
plex models with alter- 
nating controls avail- 
able. Send for Bulletin 
1850.2 





DRY PIT - WET PIT 
SUBMERSIBLE 
HORIZONTAL 
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IMPELLERS 


HORIZONTAL NON-CLOG MODEL 
with flexible coupling. 
Send for Bulletin 1850.5. 
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-Clog Sewage Pumps combine — 
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SUBMERSIBLE 

NON-CLOG 

A complete unit ready to in- 
stall includes pump, motor, 
automatic controls and cable 
to control panel. Send for Bul- 
letin 1850.5. 


ACIFIC PUMPING CO. 


Established 1907 
Manufacturers and Distributors of Pumps for Every Service 


MAIN OFFICE AND FACTORY: 9301 San Leandre St., Oakland 3, Calif. 
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ize flow. The bulletin includes draw- 
ings, photographs and instrument data 
charts—Republic Flow Meters Co., 
Subsidiary of Rockwell Mfg. Co. 


Vertical Electric Motors 
420 
16-page Bulletin 219 presents the 
manufacturer’s extensive line of solid 
and hollow-shaft vertical motors, 150 
hp and up, in three basic types: squir- 
rel cage induction, wound rotor and 
syncronous; and in 15 variations of 
design features. 

The units are designed to meet any 
standard pumping requirement but 
can also be manufactured to order. 
Applications and design features of 
each type of motor are fully de- 
scribed and illustrated. The bulletin 
includes sample specifications and 
photographs of installations—Ideal 
Electric & Mfg. Co. 


Plastic Pipe 
421 
38-page catalog (2nd edition) con- 
tains complete information on Byers 
PVC pipe. This book constitutes a use- 
ful manual on the many applications 
of polyvinyl chloride (PVC) pipe. 
Among the advantages discussed are: 
corrosion resistance, no contamina- 
tion, low flow resistance, no rodent or 
termite attack, no environmental ef- 
fects and ease of installation. 

The catalog presents many tables 
with technical data on properties, di- 
mensions, corrosion resistance ratings, 
recommended working pressures, 
head loss, etc. Instructions for instal- 
lations are explained in detail—A. M. 
Byers Co. 


Water Conditioning 
422 
4-page brochure illustrates and de- 
scribes the manufacturer’s equipment 
used in the hydrogen zeolite method 
of water conditioning. By this process, 
the metallic ions present in raw water 
are exchanged for hydrogen ions. This 
exchange effects simultaneous re- 
moval of all hardness and alkalinity 
from the water, producing an efflu- 
ent of an acid character. The bulletin 
explains the three essential steps: ex- 
change, neutralization and degasifica- 
tion.—Allis-Chalmers Mfg. Co. 


Precipitator 
423 
20-page Bulletin 2204C illustrates 
and describes the operation, advan- 
tages and applications of the manu- 
facturer’s Precipitator. It operates on 
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the principle of precipitating floc by 
chemical feeding and agitation in mix- 
ing tank. Wide range of chemicals 
may be fed to meet specific water 
requirements. 

Chief applications of the Precipita- 
tor are: water softening; removal of 
turbidity, color, taste and odor; re- 
duction of alkalinity ; removal of sili- 
ca; and removal of iron and manga- 
nese.—The Permutit Co. Div., Pfaud- 
ler Permutit Inc. 


Booster Pump 
424 
Bulletin B-703 illustrates and de- 
scribes the new Hydro-Boost Pump 
designed to boost system pressure in 
the distributing line. The new pump 
provides a ready solution to adding 
a booster station on lines requiring 
additional pressure to serve newly 
developed areas. It is available in a 
complete range of sizes with capaci- 
ties up to 8000 gpm, heads to 1000 
ft, and motors up to 350 hp, and 
can be placed in lines ranging up to 
16 in. in diameter. Bulletin includes 
a full sectional view of the pump 
and details of typical installations.— 
Peerless Pump, Hydrodynamics Div., 
Food Machinery and Chemical Corp. 


Control Valves 
425 
8-page Catalog J170-1 contains com- 
plete engineering information on the 
manfuacturer’s Sliding Gate and Plate 
Control Valves. Recommended for use 
on steam, water, air, oil, gas and 
chemicals, these Valves are available 
in sizes from (in. to 6 in. 

Catalog gives applications, operat- 
ing features, materials of construction, 
pressure and temperature limitations, 
photographs and cut-sections, flow 
curve, sizing charts and sample spe- 
cifications. It also explains the opera- 
tion of the patented Sliding Gate and 
Plate seats —-OPW-Jordan Corp. 


Equipment Catalog 
426 
A listing of most major products 
of the Eimco Corporation is included 
in a new 18-page catalog. Included 
are the manufacturer’s lines of trac- 
tors, loaders, mining equipment, proc- 
ess and filter equipment, etc.—The 
Eimco Corp. 


Water, Sewage and Industrial 
Waste Treatment Equipment 

427 

Book 2617 presents the complete 

line of sanitary engineering equipment 


available from the manufacturer. In 
addition to drawings and photographs, 
the 20-page book contains useful in- 
formation on proper methods of in- 
stalling equipment in typical water, 
sewage and industrial waste treatment 
plants.—Chain Belt Co. 


Packaged Pump Stations 
428 
6-page Bulletin PS-60R illustrates 
and describes the operating features of 
the manufacturer’s duplex pump sta- 
tions, available in pump capacities 
from 100 to 2000 gpm. On-the-job 
photographs show installation details. 


938A 


Drawings and sample specifications 
are also included—Tex-Vit Supply 
Co. 


Hydraulic Pipe Cutters 
429 

Catalog sheet illustrates and de- 
scribes the manufacturer’s line of hy- 
draulic pipe cutters. Besides photo- 
graphs, it includes a chart of capaci- 
ties. 

These cutters handle a wide range 
of pipe sizes in cast iron, asbestos 
cement, terra cotta, and corrosion-re- 
sistant pipe materials —Wheeler Man- 
ufacturing Corp. 

CONTINUED ON PAGE 94A 
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The Story of Water 


Our Pilgrim forefathers and their American Indian neighbors con- 
veyed water in buckets or stone jars from springs or creeks. As the 
population increased, industries were started. Villages became towns, 
towns became cities, small shops became great manufacturing plants. 
One of the basic things that made this possible was water. 

For domestic use and for industrial use, over 17,000 water distri- 
bution systems have been built — dams, reservoirs, filtration plants, 
sewage systems. Instead of the Pilgrim’s bucket and the Indian’s stone 
jar, now we simply open a valve! Our modern cities could not exist, our 
vaunted American manufacturing industries could 
not operate without the valves which control their 
water supply and the fire hydrants which protect 


At M & H, we like to think that we have 
played an important part in the American Story 
of Water. For 34 years we have been making high 
quality, rugged and efficient valves and hydrants. 
Thousands of them are in service today in every 
State in the Union and in many foreign countries. 


(No. 11 of a series) 


M:H VALVE 


AND FITTINGS COMPANY 
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Sewage Treatment System 
430 
8-page Bulletin 6650 explains in 
detail the use of the Hi-Cone Surface 
Aerator in aerobic digestion sewage 
treatment systems. 

In addition to drawings and photo- 
graphs, it presents a comprehensive 
selection graph which correlates ox- 
ygenation capacity and horsepower re- 
quirements of the two models most 





Tough break, but a cinch to sanitize— | 
with dry, convenient HTH chlorination. HTH releases effective, depend- 
able chlorine to treat any emergency situation quickly . . . kill bacteria, 
algae and fungi fast. HTH sanitizes new pipe lines, protects wells and 
reservoirs, too. Comes in either free-flowing granular form or handy 
tablets . . . packed in easy-to-handle new 3-34 lb. plastic containers, 
the popular 100-lb. drums, and in 35-Ib. pails. Write for details today: 
Olin Mathieson, Baltimore 3, Maryland. 


Here’s to Health... HTK 


!HTH® is a trademark 
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frequently used in sewage treatment 
plants for 50 homes and up, as well 
as municipal and medium-to-large 
commercial, institutional, and indus- 
trial installations—Yeomans Broth- 
ers Co. 


Pipe Cutter 
431 
4-page Catalog and Price List No. 
41 on the manufacturer’s heavy-duty 





pipe cutter. The tool is an all-purpose 
cutter, with interchangeable cutter 
wheels for all types of pipe: cast 
iron, steel, as well as vitreous clay 
pipe. Requiring only space enough to 
move the tool in a small part of 
a circle, it is well suited for use in 
trenches or other tight places.—Ellis 
& Ford Mfg. Co. 


Pneumatic Master 
Control System 
432 

Bulletin 751 presents an outline and 
brief description of the Simplex Pneu- 
matic Master Control System for 
water filtration plants. It includes an 
interesting flow diagram showing lo- 
cations of vital equipment items for 
this system.—Simplex Valve and 
Meter Co. 


Vertical Sewage Ejectors 
433 


8-page Bulletin 800 explains in de- 
tail the features of verticle non-clog 
sewage ejectors designed for positive 
handling of raw, unscreened sewage 
in commercial buildings and indus- 
trial plants—The Weinman Pump 
Mfg. Co. 


Cone Valves 
434 
6-page Bulletin No. 2 illustrates 
and describes the manufacturer’s Cone 
Valves used broadly in water and 
sewage works for pump check, pres- 
sure regulating and critically located 
shut-off applications. Available in 
sizes 10 in. to 42 in. for working 
pressures of 150 and 250 psi.—Wil- 
lamette Iron and Steel Co. 


Water Storage Tanks 
435 
4-page brochure illustrates and de- 
scribes design features and advantages 
of the new Cylindroid tank for large- 
capacity water storage. Brochure in- 
cludes photographs of other types of 
large-capacity storage tanks offered 
by the manufacturer—Graver Tank 
& Mig. Co, Div., Union Tank Car 
Co. 


Well Cleaning 
436 
The manufacturer’s circular de- 
scribes well-cleaning procedure using 
Industrial Chemical’s Formula #117 
“Well-Kleen”. This product removes 
lime, iron, clay, silt and other en- 
crustants from the screen itself and 
the strata around the screen. By re- 





Safest way 
to dig deep 


SIMPLEX 


DROP-FORGED STEEL 


TRENCH BRACES 


e the only braces made of 
all drop-forged steel 

@ safest, strongest, most 
efficient and economical 


@ prevents cave-ins 
e eliminates costly re-digging 


Blunt safety-lever nut prevents dam- 
age, injuries. Ball-and-socket joints, 
plus lugs at each end, give quick set 
and tight grip at all angles. Nailing 
holes at both ends. Pipe sleeve adapts 
brace to any trench width. Overall 
closed lengths, with pipe, from 18” to 
60”, screw extensions from 7” to 10”. 
Also available without pipe. 


Get all facts, write for Catalog M-60 


RE-MO-TROL JENNY 
© UTH-A-TOOL JACKS ROL-TOE 


‘tara 


TEMPLETON, KENLY & CO. 


2569 Gardner Road ¢ Broadview, Illinois 
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| moving these deposits and permitting 
| more water to flow into the bottom 
| of the well, the capacity can be in- 
| creased. The chemical is not toxic 
|} and is not 

| Chemicals, Inc. 


corrosive.—Industrial 


Blowers 
437 
2-page summary bulletin explains 
the purposes and capacities of each 
series of the manufacturer’s expanded 
line of rotary positive displacement 
blowers. Information includes: speed 
and pressure ratings, gear diameters, 
overall unit sizes, details of special 
features and directions for connecting 
to power sources. There are 3 series 


| of small blowers and 3 series of 


large blowers.—Sutorbilt Corp. 


Parshall Flume Has 
Corrosion-Resistant Properties 
438 

Bulletin 802 which describes its 
new polyester resin-bonded Parshall 
Flume. The corrosion and chemical 
resistant qualities of this one piece, 
complete length, integrally molded 
flume make it ideal for installation in 
sewage or industrial waste plants 
where accurate measurement is re- 
quired. The flume is constructed with 
longitudinal as well as transverse re- 
sin-forcing struts giving it rigidity and 
strength so that it may be used un- 
supported if necessary. Molding tech- 
niques provide dimensional accuracy 
not encountered with concrete struc- 
tures. 

These flumes are available in sizes 
ranging from 3 in. up to and in- 
cluding 24 in. throat widths. One of 
the great advantages is the light 
weight of the unit which permits its 
easy handling.—Simplex Valve and 
Meter Co. 


Floating Digester Cover 
439 
An 18-page informative brochure 
on the company’s “Monodeck” di- 
gester tank floating cover gives com- 
plete information on the new truss- 
less, single plate and pontoon floating 
cover, including detail design, basic 
principles of operation, specifications 
and performance advantages.—Infil- 

co, Inc. 

CONTINUED ON PAGE 9%A 
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* Lowest overall cost to community 
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Concrete Coating for 
Underwater Pipelines 
440 

A brochure presents the salient de- 
tails of Wate-Kote concrete coat- 
ing for underwater pipelines. The 
primary purpose for this application 
is to provide the necessary addition- 
al weight to overcome both the buoy- 
ant force of the fluid backfill and 
the dynamic uplift due to bottom 
turbulance. 

The publication includes on-the- 
job photographs of the material, a 
list of pipe displacements and weights, 
and graphs illustrating the properties 
of the materials when applied—Ros- 
son-Richards Processing Co. 


Combination Sludge 
Clarifier and Thickener 
441 

Process Clair-Thickener sewage 
treatment units combine sludge thick- 
ening and primary or secondary clari- 
fication is described in a single tank, 
in a new illustrated 4-page bulletin 
newly released. 


You'll be i 





This treatment unit is built with 
a separate thickening compartment 
located at the tank bottom within the 
clarification section, the bulletin ex- 
plains, for holding settled sludge 12 
to 24 hours for thickening to maxi- 
mum density. A blanket zone of ox- 
idative liquids over the thickening 
compartment controls septicity dur- 
ing holding periods. 

The bulletin points out how, in 
many sewage treatment plants the 
use of this multi-purpose, Clari- 
Thickener unit will eliminate the need 
for separate thickening and clairfi- 
cation units—Eimco Corp. 


Automatic Tape Analyzer 
442 

A 4-page bulletin describes an au- 
tomatic tape analyzer used for meas- 
uring trace quantities of insoluble 
solids in liquids. 

The bulletin includes a photograph 
of the unit, an operational diagram, 
a list of specifications and a list of 
its various applications. Among these 
are for municipal water supplies, 


waste treatment, central stations and 
industrial power plants, wash sys- 
tems and air pollution control.— 
Graver Water Conditioning Co., Div. 
of Union Tank Car Co. 


Iron Valve 
Cylinder Operator 
443 

An 8-page catalog that describes 
the company’s standardized iron valve 
cylinder operator that is available in 
127 iron valve cylinder combinations 
or as a kit to power up presently 
installed Crane iron body valves. 

The bulletin provides pictures and 
diagrams that illustrate how the op- 
erator is constructed and how it func- 
tions when installed. Tables are pro- 
vided so that the user may conveni- 
ently select the proper operator for 
his particular needs. Another table 
presents ordering and dimensional 
data. Crane Co. 


Spiral Weld Pipe Machines 
444 
A 43-page booklet describes in de- 
tail spiral weld pipe mills and ancil- 
lary pipe making and testing equip- 
ment for steel, stainless steel, alumi- 
num, titium and all weldable metals. 
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for smaller 
pipes use 
NoDrip TAPE 


Pliable, cork- 
filled, self- 
adhering tape. 
No tools or fas- 
teners. 

Forms 100% 
vapor- and mois- 
ture-proof jack- 
et, even around 
unions, tees, an- 
gles, valves. 


amazed at 
NoDrip Plastic 
Coating savings 


Instead of using expensive absorb- 
ent insulation or multiple coats of 
paint on cold pipes, tanks and air 
ducts, tod to NODRIP 
LASTIC COAT- 
ING to permanently 
» stop condensation 
drip and corrosion! 
Cost is far less, ap- 
plication fast and 
simple. Applies like 
plaster with trowel 
or brush. 
Non-toxic, odor- 
less, non-flammable. Resists — 
alkalis, brine solutions or va 
Use on metal, concrete, brick, p Mt 
ter, tile. Stops condensation arip, 
rust and corrosion. 1 and 5 gal. 
cans or 55 gal. drums. 


At all leading hardware, mill 

Paige and plumbing jobbers. For 
information and 

sa a handbook write 


599 Burch Street, Kankakee, Ill. 
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PITT 


in PITTSBURGH 
oe. 


— 
Opposite Greater Pittsburgh Airport. 
60 air-conditioned rooms, tile bath, TV, 
radio, phone. Superb restaurant and 
cocktail lounge. Year-round swimming 
pool. Courtesy car to and from airport. 
AMherst 4-7790 


HOTE ‘4n the heart of the Golden Triangle. 


SBURGHER § 


1 mile west of Irwin Interchange on 
Route 30. 60 air-conditioned rooms 
with TV, telephone, combination tile 
baths. Excellent dining room and facili- 
ties for group parties. UNderhill 3-2100 


ioedio, TW: private phone: 
» to and from airport. AMherst 


*Teletype Service. Telephone any Knott Hotel. All 
Knott Hotels and offices in U.S. connected by 
teletype. 
Route 30, Lincoin Highway, 
Shortest Route to Pittsburgh 
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Although this complex machine 
was primarily designed for the on- 
the-job “instant” fabrication of pipe 
for gas transmission lines, its prod- 
uct finds applicability in the water 
and irrigation fields. 

The literature is filled with pic- 
tures, diagrams, tables and construc- 
tion data explaining not only how 
the pipe is made but how it has per- 
formed in use. Diameters of the pipe 
produced by the unit are from % 
in. to 20 ft—Driam Corp. 


Horizontal Split Case Pumps 
445 


An 8-page bulletin gives the perti- 
nent data on its horizontal, split case 
pumps which are designed for water 
and clear liquid transfer in water 
treatment plants, and other applica- 
tions. 

Cutaway drawings, specification 
data, dimensional drawings and ta- 
bles, and installation photographs are 
included. Also featured in the bulle- 
tin are composite charts that graphi- 
cally relate head as measured in feet 
and U.S. gpm to pump size and 
speed in rpm; these charts help sim- 
plify pump selection—American Well 
Works. 


Rotary Source Water Strainer 
446 

An 8-page bulletin describes the 
construction and operation of their 
“Deptford” Rotary Water Strainer 
designed for the economical removal 
of seaweed, leaves and vegatable mat- 
ter from water taken from natural 
sources. 

Illustrations and diagrams show 
the construction of the strainer which 
is essentially a revolving perforated 
brass drum enclosed in a cast iron 
housing. Incoming water is delivered 
to the outside of the drum which re- 
volves against a scraper to remove 
debris caught in the perforations, 
and the cleaned water is discharged 
through the end of the drum to the 
casing outlet. Installation requires a 
minimum of foundation work, and 
the unit embodies many features 
which facilitate erection and mainte- 
nance. Richardsons Westgarth, Inc. 


Copper Sulfate for 
Root Control 
447 
An 8-page booklet provides the im- 
portant details of using copper sul- 


9TA 


fate for protecting house drains 
flowing to septic tanks and absorp- 
tion fields from tree roots. 

The booklet discusses roots, the 
septic tank and the absorption field 
separately, and shows how the use of 
copper sulfate prevents drains from 
being clogged or broken by not pene- 
tration. Illustrations are provided.— 
Phelps Dodge Refining Corp. 


Water, Sewage and Waste 
Treatment Catalog 
448 

A 20-page catalog of equipment for 
water, sewage and industrial waste 
treatment illustrates and describes, 
with specifications details, the con- 
struction for circular clarifiers up to 
200 ft diameter, and rectangular clari- 
fiers with crane type scraping mech- 
anisms. Included also are illustrations 
and cross-section drawings of digesters 
and automatic backwash sand filters 
—Hardinge Co. 


Dry Chemical Feeders 
449 


A 4-page folder containing tech- 
nical data describes its dry chemical 
feeders designed for a wide range of 

CONTINUED ON PAGE 98A 
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PAYNE DEAN & CO. 
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For checking the equilibrium of a fin- 
ished water, and supplying an index 
useful in controlling anti-corrosion treat- 
ment. Catalog No. 83-895 


WRITE: 


Phipps & Bird, Inc. 


P. O. Box 2V Richmond 5, Va. 








Ellis Heavy i 
Duty Pipe 
Cutters For 
Pipe Up 

To 16” Dia. 


With Long 
Lasting Cutter Wheels 


Designed for water works men 
who appreciate the rugged 
construction of drop-forged frame 
and links; and a tool that 

assures no pipe breakage, no 
re-cutting and no spoilage. 


THREE SIZES 


No. 01 for 4” to 8” Pipe 
No. 1 for 4” to 12” Pipe 
No. 1B for 4” to 16” Pipe 


write today for free literature 


ELLIS & FORD MFG. CO. 
1100 COOLIDGE RD. 
‘nil 








Write Today For 100 Page Catalog 
W. S. DARLEY & CO. Chicago 12 








BIRMINGHAM, MICH. 
Our Service Is A 


STIMULATING 
OPERATION 
Making Old 

Water Towers 

& Standpipes 

Look Like 
New Jobs 

















SURFACE MATERIALS THAT 
ARREST CORROSION 
All guaranteed work 


SPEELMON ELEVATED 
TANK SERVICE 


Complete Painting & Repair Service 
822 N. Court St. Rockford, Ill. 
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range of water and industrial waste 
process applications. 

The literature includes operating 
data, plans for installation with over- 
head storage hoppers for continuous 
feeding, and information on solution 
chambers that can be adapted to four 
types of installation under the feeder. 
—Permutit Co. 


Factory-Built Sewage Plants 
450 

Latest catalog describing the com- 
pany’s most recent design in factory- 
built sewage treatment plants includes 
such useful information as dimen- 
sions, motor horsepower, design and 
construction. 

The catalog was written with the 
consulting and municipal engineer 
primarily in mind. On-the-job photo- 
graphs, tables, charts and diagrams 
illustrate the construction and opera- 
tion of the units.—Schmieg Indus- 
tries, Inc. 


Pipe Detection 
451 

A 24-page illustrated booklet en- 
titled, “Typical Pipe Detection Prob- 
lems and Their Solution”. The pub- 
lication is intended to help pipeline 
contractors, water companies and 
municipalities locate underground 
pipelines. 

With this “How To Do It” guide, 
pipe repair and installation crews 
can locate, trace, center or determine 
the depth of pipe, conduits and cables 
using the pipe detector and by fol- 
lowing the steps outlines in the book. 
A section in the book explains in 
easily understandable language the 
basic theory of the pipe detector.— 
Computer Measurements Co. 


Suburban Water 
Distribution Plan 
452 
A “photo story” sheet outlines the 
design and operation of a suburban 
water distribution complex using the 
company’s equipment. 
The complex is illustrated by an 


| operation diagram that shows the 
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7) 2966 EAST VICTORIA ST. + COMPTON, CALIF. 


SPECIFY SUTORBILT 


3200 SERIES BLOWERS 


FOR SEWAGE 


TREATMENT PLANTS 


Rugged Sutorbilt rotary 
positive-pressure blowers 
reduce maintenance, cut re- 
placement costs, and assure a 
high level of performance. They 
deliver 800 to 23,000 cfm at 
pressures from 2 to 12 psig. 
Available with timing gear 
diameters from 10” through 
26” in horizontal designs. Many 
sizes also offered in vertical 
case arrangements. Ideal for 
aeration of grit chambers, 
channel aeration, pre-aeration 
flotation, flocculation, tank 
aeration, air lifts, gas recircula- 
tion. 

Design Features 
TWO-PIECE, impeller case 
strongly ribbed to prevent dis- 
tortion 
ONE-PIECE 4140 forged steel 
shaft, slip-fitted through im- 
pellers, attached at gear ends, 
allowing increased pressures 
and horsepower rating with 
complete safety 
OVERSIZED ROLLER BEARINGS, in 
cartridges for easy removal 
HELICAL ALLOY STEEL TIMING 
GEARS, piloted to shaft and 
bolted to timing hub 
CLOSE-GRAIN CAST IRON IM- 
PELLERS, precision bored to 
receive shaft 
MACHINED SUB-BASES as stand- 
ard equipment 
LUBRICATION by force-feed 
pressure system 

Write for detailed specifica- 
tions on the versatile Sutorbilt 
Blowers. Dept. H. 

Sales representatives in 

~ principal cities 4466 


0) s-35 


) O =v CORPORATION 


0 


| Subsidiary of Fuller Company * Catasauqua 


| cluded. 


Water Control Equipment 
4 





location and interrelationships of its 
various units. A picture of one of 
the company’s control units is in- 
Automatic Control Co. 


Water Hardness Tests 
453 
4-page bulletin HSP-903 deals with 
procedures, reagents and equipment 
for one-minute water hardness tests. 
It describes Hall Laboratories’ adap- 
tations of the Schwarzenbach titration 
method of testing for total hardness, 
calcium and magnesium. 

The determinations are both rapid 
and accurate and are applicable to 
all waters containing hardness, includ- 
ing raw water, softened water and 


| boiler feedwater. Sensitivity of the 
tests is about 1 ppm, expressed as 


calcium carbonate (CaCO ;) or less 
than 1 ppm calcium.—Hall Labora- 
tories Div., Hagan Chemicals & Con- 
trols, Inc. 


54 

Publication of new 212-page cata- 
log presents a comprehensive cover- 
age of the company’s water control 
equipment. 

Among the items described in the 
catalog are sluice gates, hoisting 
equipment, fabricated metal gates, 
fabricated wood gates, valves, regu- 
lators, racks, rakes and screens. In 
addition, the catalog includes engi- 
neering data and tables and a de- 
scription of the company’s manufac- 
turing facilities. 

The publication is liberally illus- 
trated.—Rodney Hunt Machine Co. 


| Huge-Volume Water Pumps 


455 
A new bulletin describes the Hy- 
dro-Foil pumps designed to permit 
effective control and regulation of 
huge volumes of water. The pumps 
are especially suited for applications 
in dewatering, flood control and in- 
dustrial water service and are capa- 
ble of handling 220,000 gpm with 
lifts ranging from 2 to 60 feet. 
Complete details of each pump 
type, with sectional views of the 
components, are presented in the bul- 
letin. Other sections cover the types 
of available drives and _ installation 
pictures. A page of diagrammatic 
drawings illustrating typical pump 
station arrangements is also included. 
—Peerless Pump, Hydrodynamics 
Div., Food Machinery and Chemical 
Corp. 
CONTINUED ON PAGE 1!00A 
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-Re-new your 
structures 


with GUNITE! 








* durability 
* economy 
x flexibility 


@ RESERVOIRS 
@ TUNNELS 
@ GRAIN ELEVATORS 
@ BREAK WATERS 
@ CONCRETE TANKS 
@ FILTER PLANTS 

@ STADIUMS 

@SEA WALLS 

@ PIPE LINES 
@ SEWERS 
@ STACKS 
@ BRIDGES 


estimates, specifications and surveys 
made free of cost to you. write, wire or 
call MElrose 4-8120 


INDIANA GUNITE & 
CONSTRUCTION CO., Inc. 


ENGINEERING — CONSTRUCTION 
CONTRACTS TAKEN ANYWHERE 
Box 600 * Florence, Ala. 

i 
INDIANA GUNITE & CONSTRUCTION CO., inc. | 
1734 Villa Ave. . indianapolis, ind. | 


Gentlemen: Please hove a representative contact me. 
| | am interested in: 
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MANUFACTURERS REPRESENTA- 
TIVES wanted to sell Invex ozone gen- 
erators for odor control. Exclusive ter- 
ritories still available. Excellent year- 
round repeat sales. Specified by leading 
engineers. Attractive commissions. Write 
Invex Inc., Box 1885 North Miami, Flor- 
ida. 








SANITARY ENGINEER 


For design of Water Distribu- 
tion and Treatment; Com- 
bined Sewers and Sewage 
Treatment. Consulting Engi- 
neer in Midwest. Salary based 
on qualifications and experi- 
ence. Box 3002, Water & 
Sewage Works, 185 No. Wa- 
bash Ave., Chicago 1, Illinois. 








WANTED: 


Growing Northeastern Ohio county 
has position open for an Assistant 
County Sanitary Engineer. Appli- 
cant must be graduate engineer ex- 
perienced in design and inspection of 
water and sanitary sewerage facil- 
ities. Sewage plant operation expe- 
rience desirable. Submit full resume, 
stating education, detailed experi- 
ence record, present salary and de- 
sired salary, in original letter to 
Lake County Sanitary Engineer, 53 
E. Erie St., Painesville, Ohio. 
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For Control of 


Microscopic Organisms 


456 


A 43-page booklet thoroughly dis- 


| cusses the use of copper sulfate in the 
control of microscopic organisms. | 


This is the seventh edition of this 


| work which was primarily written 
for water works and sanitary engi- | 


neers, and public health officials and 
instructors. 

Accompanying and augmenting the 
text are various illustrations, includ- 
ing tables, photographs and diagrams. 

Phelps Dodge Refining Corp. 


Water Meters 
457 
4-page Bulletin DER-961 describes 


the design features and principle of | 
operation of the Easy-Read Magnetic | 
Drive Meter, which combines time- | 


proven disc meter accuracy and de- 
pendability with the efficiency of 
magnetic drive. Besides tables of spe- 
cifications, the bulletin includes draw- 


ings and photographs.—Badger Meter | 


Manufacturing Co. 


Cement-Mortar Lining 
Process 


458 
A 20-page bulletin provides the 


salient details of its process for the 


cement lining of pipelines ranging | 


from 4 to 144 in. in diameter. 
Not only is the process itself fully 
described, but the equipment used in 


the process is discussed and pictured. | 
Technical aspects of the process are | 


presented by means of tables, dia- 
grams and graphis, 


ing and lining operation. 

Incidentally, Centriline has joined 
the growing number of company’s 
that have adapted the television cam- 
era for underground pipeline repair 
use.—Centriline Corp. 


Sereen Strainers 
459 
Fully illustrated 4-page brochure, 
bulletin S-56 describes in detail the 
manufacturer’s line of taper and bas- 
ket type pump strainers and special 
large capacity strainers. It presents 
pictures of the types of strainers. Spe- 
cifications and price list are included. 
-Strataflo Products, Inc. 





FREE « 
PARKING 


NaC 


No Charge for Children 12 and Under 


In the center of all downtown activities. Newly 





FACING GRAND CIRCUS PARK 
DETROIT, MICHIGAN 


Harry E. Paulsen, Gen. Mgr. 














and on-the-job | 
photographs take the reader through | 
successive stages of the pipe clean- | 





a “downtown” location. for 
usinessmen, grou oe 
vacationists is at yay y e 
St. Clair Avenue. 
@ Family rates @ 3 fine restaurants 
@ AAA 


recommended @ 
Parking let adjacent © closes te the 
Stadium & public auditorium 


trom $588 
William T. Lanham 


AUDITORIUM 
HOTEL 
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Consulting Engineers IN WATER & SEWAGE WORKS 








ALBRIGHT & FRIEL INC. 


Engineers 
Preblomecolty Plonsiee- Wiener = prises and 
Dams, jog” Contra” Taduetri Bulle- 
~ for Chemical enn Lew 
vision ef Construction. - 
Three Penn Center Plaza 
Philadelphia 2, Pa. 





Bowe, Albertson & Associates 
Engineers 


Water and Sewage Works 
Industrial Wastes 
Refuse Disposal 
Valuations 
a Service 


75 West S$ 1000 Farmington Ave. 
New York 6, N.Y. West Hartford 7, Cons. 


c& itol ri ineeri. 
P ay ng 


Corporation 


Consulting Civil Engineers 
Dillsburg, Pennsylvania, U.S.A. 








Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


20 N..Wacker Drive, Chicago 6, IL 


BOYLE ENGINEERING 
Consalting Engineers 
Water—Sewers—Streets 
Structures—Surveys 
Reports—Special Districts 


331 Spurgeon Bidg. 3913 Ohio, Rm 
Senta Ana, Collf, San Diego 4, Callf 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val 
uations—Rates—Management—Lab 
oratory—City Planning 
601 Suismon Street 
Pittsburgh 12, Penna. 








JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Brockway, Weber & Brockway Engineers 
INCORPORATED 
George 8. Brockway Roy E. Weber 
George RB. Brockway 

H. L. pagemie nmeet 4 Ben BE. W 
hittington 

Robert E. “Ernest ovens 

Thomas A. Clark Thomas BR. Demery 

Charles A. roe Tom G. Lively 


Structural, Seniesy. 
Municipal’ ya be hang Y panies 
West Palm Beach, F Pierce, Florida 


CHAS W. COLE & SON 
Engineers and Architects 
3600 E. Jefferson Blvd. 

South Bend, Indiana 
2112 W. Jefferson St. 

Joliet, Minos 








MICHAEL BAKER, JR., INC. 
The Baker Engineers 


Civil Engineers, Planners, and Surveyors 
A . Highways, Sewage Disposal Systems, 
ater Works Design and Operation— 
City Planning—Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Pa. 


Branch 3 
Jackson, Miss. Herrisberg, Pa. 


Buck, Seifert and Jost 
Consulting Engineers 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
ories 


112 East 19th St New York 


CONSOER, TOWNSEND 
& ASSOCIATES 


—CONSULTING ENGINEERS— 
Sewage treatment, sewers, —_ drainage, 
flood control—Water supply and treatment 
—Highway and bridges—Airports—Urban 
renewal—Electric and gas transmission lines 
—Rate studies, surveys and valuctions— 
Industrial and institutional buildings. 


360 East Grand Avenue, Chicago 11, Illinois 








Betz Laboratories, Inc. 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURGESS & NIPLE 
Civil and Sanitary Engineers 
Water Supply and Purification 


Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 


MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 
If so there is no better place for your pro- 


fessional card than in this dual interest 
magazine. 


Water & Sewage Works 











BLACK & VEATCH 


Consulting Engineers 
Sewage— Waste Disposal— Water 
Electricity—Industry 
Reports, Design, Supervision of Construc- 
tion, Investigations, Valuations and Rates 
1500 Meadow Lake 


Parkway 
Eansas City 14, 


BURNS & McDONNELL 


Engineers—Architects—Consultants 
4600 E. G3rd St. Traffioway 
Kansas City 41, Missouri 


CRAWFORD, MURPHY & TILLY 


Consulting Engineers 
Water Works—impounding Reservoirs 
ey ee Streets—Expressways 
Traffic Problems—Airports—Swimming Pools 
Sewers—Sewage Treatment—Wastes Treatment 
Storm Drainage—Fiood Control—Surveys & 


Reports 
LAKESIDE 8-5619 
755 So. Grand Ave., W. SPRINGFIELD, ILL. 








CLINTON BOGERT ENGINEERS 
CONSULTANTS 


Clinton L. rt Ivan L. ag 
Donald M. Ditmars Robert A. Lincoln 
Charles A. Manganaro William Martin 


Water & Sewage Works « Incinerators 
Drainage * Flood Control 
Highway and Bridges « Airfields 
145 East 32nd Street, New York 16, N. Y. 








Camp, Dresser & McKee 
Consulting Engineers 
18 Tremont Street, Boston 8, Mass. 
Water Works and Water Treatment; Sewer- 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re- 


ports; Design and Supervision; Research 
and Development; Flood Control. 








ROY B. EVERSON 


Water Treatment Service Since 1900 for 
Swimming Pool Circulating Systems. Puri- 
fication Systems as applied to Sewage 
Treatment and Water Works. A New Sys- 
tem for Automatic Control. 


233 Ww. Huron Street, Chicago 10, il. 





Additional Engineers Cards 
on Next Page 
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ENGINEER ASSOCIATES 
Consulting Engineers 
Sewage Disposal Systems, Water Works 
Design, Airports, Highways and Bridges, 
City Planning & Engineering for 
Building Design 
312 N. W. Eighth St. 
Indiana 


Evansville, 


- BURGER 
. AVERY Hy fe PA MOCsAY 
. ORDWAY 6. H. ABPLANALP 
M. MOCK S. H. SUTTON 
CONSULTIN ENGINEER 
WATER, SEWERAG BAGE, INDUSTRIAL 
WASTES VALUAT ONS LABORATORIES 
LEADER BLDG. 


WOOLWORTH BLDG. 
CLEVELAND 14, O. NEW YORK 7, N. Y. 


Metcalf & Eddy 
Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airports Valuations 
Laboratory 


Statler Building, Boston 16 








FAY, SPOFFORD & THORNDIKE, INC. 


Engineers 
Water Supply and Distribution — Drainage 
ost pn = beng = —y - ll 
rports — press 
Port and locienl Wests = Tachuste al 1 Plants 
Investigations, Reports, Designs, Valuations 
Supervision of Construction 


11 BEACON STREET, BOSTON 8, MASS. 








HAZEN AND SAWYER 
ENGINEERS 
Richard Hazen Alfred W. Sawyer 
H. E. Hudson, Jr. 

Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 
360 Lexington Ave., New York 17, N. Y. 


O'BRIEN & GERE 
Consulting Engineers 
Water Supply, Treatment and Distribution 
Sewerage and Sewage Treatment 
Industrial Waste Treatment—Flood Control 
and Drainage—Rate Studies 


400 East Genesee Street Syracuse 2, N. Y. 








FINKBEINER, PETTIS & STROUT 
CONSULTING ENGINEERS 
Water Supply, Water Treatment, 
Sewerage, Sewage Treatment, 
Bridges, Highways & Expressways 
2130 Madison Avenue Toledo 2, Ohio 








Henningson, Durham & Richardson 
Engineers © Architects « * Consultants 
mate wena SINCE 1917 
Reports, Planning, App is, Architectural Design, 
Highways, Bridges, — " Alrports, Sewerage, 
Waterworks, Power Plants, Electrical Systems, 
Natural Gos Systems, industrial Design 


OMAHA COLORADO SPRINGS PHOENIX 





PARSONS, BRINCKERHOFF 
QUADE & DOUGLAS 
Civil and Sealtary Engineers 

Water, Sewage, Drainage and 
Industrial Waste Problems. . 
Structures—Power—Transportation 


165 Broadway New York 6, N. Y. 











FULTON & CRAMER 
Consulting Engineers 
General wees ee Service 
Valuations 
Rote Studies 


Construction Supervision 
922 Trust Bullding — Lincoln, Nebraska 








The Jennings-Lawrence Co. 
Civil & Manicipal Engineers 
Consultants 


Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports—Design—Construction 

1392 King Ave. Columbus 12, Ohie 











GANNETT FLEMING CORDDRY 
& CARPENTER, Inc. 


ENGINEERS 
Dams, Water Works, Sewage, 

Industrial Wastes & Garbage Disposal, 

Highways, Bridges & } me — Traffic & 
Parking Appraisals, Investigations & Reports 

HARRISBURG, PA. 
PITTSBURGH, PA. PHILADELPHIA, PA. 
DAYTONA BEACH, FLA. 


MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Carl A. Arenander 

Ernest W. Whitlock Malcolm Pirnie, Jr. 

Robert D. Mitchell Alfred C. Leonard 
MUNICIPAL AND INDUSTRIAL 
Water Supply—Water Treatment 


013 Horatio Street, 








Jones, Henry & Williams 


Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


2000 West Central Ave. Toledo 6, Ohio 











GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading, Pa. Washington 
Houston Philadelphia 


KENNEDY ENGINEERS 


SANITARY ENGINEERING 


LOS ANGELES—SALT LAKE CITY 
TACOMA—SAN FRANCISCO 


THE PITOMETER ASSOCIATES, ING. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurements & Special Hydravu- 
lic Investigations 


New York, 50 Church Street 











LEE T. PURCELL 





GREELEY AND HANSEN 


Engine 
Samual A. Greeley Paul -_ ono 


Paul E. Langdon Vv. 
Thomas M. Niles Samual M. Clarke 


Water Supply, Water Purification 


14 East Jackson Blvd., Chicago 4 


Morris Knowles, Inc. 
Engineers 
Water Supply and Purification, Sewerage 


and Sewage Disposal Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 


Rader and Associates 
Engineers and Architects 
Water Works, Sewers, Refuse Disposal 
and Other Public Works Engineering 
Reports. Investigations, Consultations, 
Plans, Specifications and Supervision of 
Construction Work 


100 Biscayne Blvd. South, Miamf 32, Fla. 








Haskins, Sharp & Ordelheide 


Consulting Engineers 


Water—Sewage & Industrial Wastes— 
Hydraulics 
Reports, Design, Supervision of Construction 
Appraisals, Valuations, Rate Studies 
1009 Baltimore Ave. Kansas City 5, Mo 











LOZIER CONSULTANTS, INC. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 
Engineers 


10 Gibbs Street Rochester 4, N. Y. 








ROY EDWIN RAMSEIER 
AND ASSOCIATES 
Sanitary and Hydraulic Engineers 
Water Supply, Treatment, Distribution 
Sewerage and Sewage Treatment 
Chemical and Bacteriological Laboratories 


1539 Solano Avenue, Berkeley 7, California 
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ROBERT AND COMPANY 
ASSOCIATES 


Engineering Divisions 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hershey Building 208 S. LaSalle St. 
Muscatine, lowa Chicago 4, DL 
Hanna Building 
Cleveland 15, Ohio 


Leonard S. Wegman Co. 


Consulting Engineers 
Refuse Disposal, Water Supply, 
Sewage Collection & Treatment, 
Highways, Bridges, Special Struc- 
tures, Shore Erosion a Waterfront 
Works 
235 East 45th Street New York 17, MN. Y. 











New York 55, N. Y. 





Alden E£. Stilson & Associates 


Consaiting Engineers 
Water Supply—Sewage— Waste Disposal 
Bridges—fiigh s—lIndustrial Buildings 
Studi jurveys—Reports 


75 Public Square, Cleveland 13, Ohio 
245 North High Street, Columbus 15, Ohio 





Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age. Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Serv- 
ice Supervision, Valuations 


14 Beacon St. Boston. Mass. 








Benjamin L. Smith & Associates 
Engineers 


Investigations—Reports 
Designs—Supervision— Valuations 
Municipal! Engineering and Public Utilities 


11 North Pearl Street 
Albany 7, New York 

















SWINDELL-DRESSLER CORP. 


Consulting Engineers 
Industrial Plants—Waterworks 
Sewer Systems—Highways—Dams 
Bridges—Surveys—Reports 
Design and Construction Supervision 
Box 1888 * Pittsburgh 30, Pa. 











John R. Snell 
TBA INI P/AN JCINIPI ON JERI DD) (I 


iJ 


= 


Inc. 221 ‘N. Cedar ® Lansing, Mich. © IV 4-9493 


Water Purification © Water Supply © Sewerage Systems ® 
Sewage Treatment ® Refuse Collection ® Composting ® Incin- 
eration ® Urban Planning ® industrial Waste © Bridges and 
Streets ® Soils and Foundations © Research and Development 


Whitman & Howard 
Engineers (Est. 1869) 
Water Supply, Water Purification, Sewer- 
age, Sewage Disposal, Water Front Im- 
provements and all Municipal and In- 
dustrial Development Problems, Investi- 
gations, Reports, Designs, Supervision, 
Valuations. 
89 Broad St., Boston, Mass. 











Turner & Collie 
Consulting Engineers, Inc. 


2111 C & I Life Building 


Houston 2, Texas 

















\\e 


DOCTORS 
Motel 


Luxurious rooms with patios and 
balconies, free TV, radio, Hi-Fi 
in all rooms. Phones. Heated 
pool, boating, water ski lessons, 
fishing, golf, private beach. 
Restaurant and cocktail lounge 
on the premises. Everything for 
a perfect vacation. Credit cards 
honored. 


6800 34th St., So.—U. S. 19 


ST. PETERSBURG 


Write for literature and new TRAVEL GUIDE 
listing fine motels from coast to coast, inspec- 
ted and approved by Congress of Motor Hotels. 


” FLORIDA 


WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers—Consuitants 


Civil—Sanitary—Structural— 
Mechanical—Electrical 
Reports, Plans, Supervision, Appraisals 
1304 St. Paul Street 
Baltimore 2, Maryland 

















NEW YORK CITY 


for important business 
and leisurely pleasure 


TIMES SQUARE 


for ’round-the-clock 
entertainment and 
city-wide convenience 


HOTEL WOODSTOCK 


ALBERT FERNANDEZ, General Manager 
for top-flight 

accommodations & 
service—Cocktail 

Lounge & Restaurant 


127 WEST 43 ST. 


for full color brochure 
and full rate information 


for immediate confirmation 
of your Woodstock reservation 
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EXTENSIVE TESTS 
ESTABLISH VALUES 
for MANNING’s n 


There has been considerable loose 
talk lately about “‘new” values for 
Manning’s n when figuring flow 
coefficients for sewer lines. Manufacturers 
of one substitute material for lifetime 
Vitrified Clay Pipe say their pipe has a 
lower n factor, allowing flatter grades 
or smaller diameter pipe. 


Independent tests show that this is 
not true. 


For example, the new “Design and 
Construction of Sanitary and Storm 
Sewers"* manual contains a table 
entitled “Suggested Values of n for 
Manning's Formula.”” According to this 
table in the new standard for sanitary 
engineers, the range of values for n is 
exactly the same for lifetime Vitrified 
Clay Pipe and all normally used substitutes 
for this material. 


Extensive tests just completed by 
independent researchers demonstrated this 
same point, as do other independent studies 
quoted at length in the manual. 


Remember, there is no substitute 
for research. And there is no substitute for 
lifetime Vitrified Clay Pipe in your 
sewer lines. 


*Prepared by a Joint Committee of the 
Water Pollution Control Federation 
and the American Society of Civil 
Engineers, 1960. 


NATIONAL CLAY PIPE MANUFACTURERS, INC 
1028 Connecticut Ave., Washington, D. C. 


Please send me full details on the new factory- 
made compression joints on Clay Pipe. 





(name) 








(street address) 





(city and state) 
B-413 WS 





COMPRESSION SEALED, VITRIFIED 


CLI = 


THE STANDARD in SANITARY SEWERS 


fry 
je 7L_—__~ 


NATIONAL CLAY PIPE 
MANUFACTURERS, INC. 
1028 Connecticut Avenue, N.W. 
Washington 6, D.C. 
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WATER & SEWAGE WORKS 


. . « the leading monthly publication 
in its field for Superintendents, 
Operators and Engineers. 
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(Add $1.50 per year for countries other 
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Oriseal 
curb valiwes by MUELLER. 


*MINIMUM MAINTENANCE 


8 Oriseal design features add new benefits to the time- 
proven “plug valve”. The plug of the Oriseal is coated 
and impregnated with “Tefion’”’* to assure easy turn- 
ing and to eliminate “sticking” or “freezing”— even 
after prolonged idleness. Dependable O-rings are used 
at the top and bottom of the plug and in the body 
around the outlet port to give positive pressure seal- 
ing without mechanical means. This combination of 
“Teflon” and O-rings completely eliminates periodic 
maintenance and extends the service life of the Ori- 
seal indefinitely. 


®@ Easy to operate—anytime! 
® Positive lifetime pressure sealing! 
®@ Extremely long cycle life! 


@ Permanently “lubricated” without grease! 





>\ MUELLER CO. 
Write for illustrated folder and ties ihe 
test report on the Oriseal Curb Valve. : / plies. DECATUR, Rei. 


Factories at: Decatur, Chattanooga, Los Angeles 
"Registered trademark of the DuPont Company In Canada: Mueller, Limited, Sarnia, Ontario 








These valves are easily installed anywhere in your 
water system ... where additional control valves 
are needed... where present valves do not work... 
in hydrant stubs to permit repairs and replacement. 

All operations are performed under full service 
pressure ... Without shutdown... without inter- 
rupting service ... without loss of fire protection. 


Standardize on Mueller 


The gate valve mechanism of Mueller Inserting 
Valves is identical to that of dependable Mueller 
AWWA Gate Valves and Mueller Tapping Valves 
— in fact, all parts are interchangeable. 

Now available for installation in any existing 
4”, 6” or 8” cast iron main. Write for complete 
information. 


MUELLER Co. 
DECATUR, ILL. 


Factories at: Decatur, Chattanooga, Los Angeles 
In Canada: Mueller, Limited, Sarnia, Ontario 
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